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| 1NTRODUCTION. 


dee a rig lo hte ron 2 

u is ſoa | 
ſtrengthen our Reaſon, to give us aclear notion 
of things, and ſecure us from, being impoſed up- 
on by fallacies or ſhadows of , as conyerſing 
herein. And of all things that come under ur 
Reaſon, there is nothing admits of ſo clear -and 
evident Demonſtration as Geometry. Where, 
by taklog.of matter to pieces we begin with the 

mpleſt .parts (as they may. be, call'd) of Body, 
_ Lines FRages ; ny IRS ow ein fareca 
us, advance with no leſs light to the mare intri- 
cate conſiderations of its; ſurface and ſolidity. 
Inall.which are diſcovered variety of delightful 
| rties,. that ſurpriſe our mind with unex- 
ected truth and conviction, and lay a foundati- 
98 19,080 one on qu Rules .of Praftice, 
not onely in. eral-parts of Mathematics, 
but in mapy inſtances of common life. .... 
. ,  Demonfiration therefore ſerving: (as was ſaid) 
toenlighten the mind, the Reader muſt take care 
In the peruſal of theſe .Fheorems, not to put 
himſelf off with an obſcure conception -of the 
matter befbre him, and a fancy onely that he ap- 
prehends it, - He muſt not leave it, till all be as 
£lear as if writ with a beam of the Sun, And tho 
| fame gf the Theorems pr not. be of ſuch, uni - 
:verſaluſe azothers, yet l will be profitable. to 
= 


gr" 


EPR 
mens tho Mindand Rea whes gy arethng 


FS 23 


iT - of that it 
Ratfoity evan 


be 
Of ths TO EIN hich 
Arioms. if that they thin bf 60 for 
DR rn acne of th 
PST OY ; which we 
v we 


AM y. 285 | ; þ 'To = = 


DIL SOS 
a protably form kom with Hehe to 


which will pr by: 
apprcbent what he Ahn againſt a ſecontre- 


$2 re we proceed to vive inffances'& of theſe 
eQions = tome of the tr _ 


_ __ _— v wr wy ” TY oO” Wh 4+ bw”. i ___ "I hg 


z ; - wa 


© / * ri l, Fo k y 


real lines on , a6 we | 
| Anh ow moe +— Def. the length. * 


the fides\gb,cc] m__ diges nothing .to:the 
x of Serve, ns ; onely ifyeattadend 
ſides One another, as when 
— Role, then the angle fs) 


15 of fi 
OD 37. add ref That pci: 
famekind: wrt pr en fog! in 
ſtance can't be.compared 
one to exceed the other. .:And of Doha. 'tis 
there meant,' that not both :the Antecedents and 
both the Conſequents thquldbe inane figure.-' 
The L. CE one line falling npe8\.490- 0f &. 
Hey, mates equal. 10 24, 15 unnediately 1, Theor, 
ded upon in Ape ww and admits of 2 - dire 
provf: Anditi is eaſie far-the ingevious: Reader 
toobſerve from hence; Ehat all the angles that 
Can Tra” _ a —_ (as bF Figl.) move 
to 4|-. - For: e alineto be run throvgh 
this plat (asc en —_ above the ling 
will be equal to:2:[_ , accor to the I, Theor. 
And by the ſame reaſon all below — to 2:mare. 
And that the Reader is capable ito: make ſoch. A 
natural inference fram any Theorem, is many 
times ſuppoſed jnithe following Diſcourſe; . -: ; -. 

The IE. Theorem is brought in upon this: 0ccar a B, 
ſion. - We oftenſuppole {as a thing reaſonable expluint 
to be grantet) 'that a right line already drawy 
may be.continugd —_—_— I m_ 
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Ing another piece toit.. But when a piece is ſ@ 
Joyned, it js ſometimes 6 pt to'be proved 
that: it is rightly. joyned, ſo as-(together) to 
make but one right line. 'Now this Propoſition 
tells us a particular caſe, in which two pieces 
fo joyned {hall certainly be a right line. That 
ſuppoſe were drawn, and db added-toit, then | 
cd makes bur one right line, if a line, as 4b, fal- 
ling upon their point of joyning, 6 makes - L 
| Naming feproGel and Gancthing to be pro+ 
ſomething ſuppoſed, a ing to 
ved.'-Itis ſuppoſed: that the <<s above the point 
'þ are=2|_, viz. «bc, bd. Anditis to be pre- 
ved- that the line cd (is well -joyned, in'b, ſo as 
to be'but) one right line. Now-this does not 
admit of a dire# proof, onely from-an abſurdity 
*hat-would follow if cd were not. a-right line. 
For if:bd were notrightly joyned, it muſt have- 
lear''d Either more upward or more downward, 

\ '(asbr) there is'no third way to be thought- on. 
Put caſe then, thateither of theſe cbe be a right. 
line (and cd not one;) this abſurdity would fol- 
low, that the —abd. would be = to the abe; 
13.e. a part would be = to the whole. For it 
was ſappoſed (as we have already laid down) 
that the "5 abc, ab4 were = to2|:. Andif 
*<be be a right line, It follows from the I. Theor. 
that the -"s abc, abeare = to 2| alſo. Where- 
fore by Ax.6. each pair of -”s together abc,obd 
are-== to the other abc, abe together: fince ei- 
ther:oftheſe pairsare —=toa third thing,name- 
lyto2| .' And leaving out abc, which is com. 

” moitto both-pairs (according to 48) there re- 
mains abd-—abe, which is the abſurdity we ſpake 
of. So that we can't but be ſatisfied that cd is 
well joyned,and makes but one right line.Q-E.D. | 
(Fhe bing #0 be prov de) - This | 
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This may be demonſtrated. as the foregoing Th. X11), 
is, from x.4. by reverſing the A, and laying it 


.as it were upon it ſelf, ' But to avoid the too 'of- 


ten repetition of this' method, we choſe. rather 

to found - it what we ſhall here addas a 

third SeR. to Def. 6. which we ſhall likewiſe re- 

Def.6.Seft.3. The meaſure of this inclination Th: X/X+ . 

js (either an arch efa circle 3C, of which the - 
angle{}is the centre, which we leave to Tri- 
;-or elſe) a ſtreight line [gb] ; which 
i or ſhortened (the points g,b re- 
makilng il at the ſame diſtances from the an- 
gle 4) will make the: inclination of the lines. 
«b ce more or leſs than it is; but if the line gb 
remains the ſame and in the ſame place, the incli- 
nation will 'be the ſame. And by cenſequence 
if 1K be of the ſame length with G#, and the 
points /;K at the ſame diffances from the angle 
D,esGH are reſpeRively from A; then DJ, DK. 
are faid* to have the ſame inclination with 


AH. PG 

Figuresbeing between the ſame Parallels are Tb. X X77. 
ef the ſame height (Def.47.) becauſe all Perpen- 
diculars between the ſame Parallels are =. For 
this is-included in the notion of parallel lines; 
which are ſuppoſed (in the Definition of them) to 
_ all the. way an equal diſtance from each 
other. -- * 

The Dotrine of Proportion, Chap.III. is ſome- Proportions 
what abſtrafted and nice, and requires a com- 
prehenfive-mind to take in ſeveral things into 
ene thought; wherefore there is the more need 
of an awakened attentiveneſs to the peruſal of 
it, and particularly to be well acquainted with , 
the Defmitionsand Charaters belonging to i : 

ut 
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ZXXX1l. is theſame as 5, mdyibe thus expiai 


Th. XC 


ned : 
x6 and 45 is 24, (12being Tiny of 
16, juſt beghs þ+ Arpry-bg of —_ bo. that 


To akatke Gurth $68. of this plain; lotus 
call Trigg as many . #6 3here ave fdtiy- by, the 
name of 8. 'NowT: tall the inwardangles, 

both atthe ſides and and centre engerher, are =00 # 
(by 2.) [&ndall the 3 at the fie, both 
ward and ontward are ==it0 B by y; 5 
Lherefane:(by 446) all theinward ,"x,at _ 
fdesand centre vagether, :are == to allthe- 
at the ſides, both-inward 2ntt eptmard; togethe 
Now if from theſe 2 equal ſums you talwavay. 
thecommon, viz. all he inward - satthe fides, 


there xemains (by 4x.8) all ithe inward 5 at: 


the” centre, == to. all the 'ontward at the 
ſides. Which -s at.the centre were = togl_ 
(by 2-) 'Thereforethe outward ,*s at the fixes, 


are ==to4[__ alſo (by 4c.6.) .Q.E.D.. 

From the former. part of this Theorem we may 
frame a:Riile, toknowithe quantity of the angle 
of any regular Polygon. For fiace all the; 
tagether, :are ==to twice as many[_:s as 
areſides {except 4.) - Kffrom the double: of :the: 
number of the ſides we take ;out 4, and divide 
the remainder by the aumber of -'sin the 'Pa- 
lygon, the Quetient will give us A 
R 0 
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Introduttion. 


of eachangle. As for —_— Ina regular Po« 


lygon of 12 fides, the double of the fides is 24 ; 
vutof which 4 being taken, there remains 20, 
Which (20) divided by 12 gives 15+ So thateach 
angle of fuch a what | ap" 1and$3ofa{[_. 

© The Dodtrine of the Power of Lines is the foun- 
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dation ofa great part of Aritbmetic and Algebra; Lines. 
particularly Theor.CV. gives the Rule for ex- | 


ing the Square Root. 
Mohis note I el 2 letters, as A—E, fig- 
nifies E ſubducted from 4, and is to be'read 4 
leſs E. ( ſ= in the firlt line ſhould} ſtand 
after A in the ſecond, 1d as to be read £ is 
iſ= to Z E—Eq. And the] reaſon' is becauſe 
ZE is = A&+Eq (by CIV.) therefore 3 is 
—=ZE— Eq. Forif'$ ſuppoſe be =6-+2, then 6 
is —=8—2. It is the ſame thing whether you 
take 2 from 8,0r add 2to 6, to make themequal. 


REFS 


The concluſion of this Theorem, viz. that 223 Th.C 


AtE are =2L2k4 +444 -2Eq, may ap 
thus (from CV.) Forone £4 At+E is —=LL44 
+24 Ax£-Fq. (For in this caſe 44 is not 
look'd upon as a FraQtion, butan entire quantity) 
therefore 224 4}+-E is = to all the reſt takey 
twice, viz. to 204/142 A1-2Eq. | 

To conclude,theſe Elemems (ſerving according 
to the original of their name eLeMeNte, as 2 
neceſlary Key or Alphabet to further progreſs 
in Demonſtration) are not to be ſlightly paſſed 
aver imprinted che our minds and _ 
And if we go on DO Fn » Whi 
takes an eafie riſe from hence, we ſhall find our 
ſelves confirmed more in the uſe, as well as ſatis» 
fied in the uſefulneſs of them, 
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HE deſign.of. this Treatiſe + 
--/-:: being. to, reduce the 2; Ele- : 
* -: ments Or. Principles; Geo- 
 ,metrie into a ſhort Com- 
pR , for the benefit. of thoſe that 
ſten 'to the PraQical parts of 
this Studie, it ſeem'd fit to lay 
1down the following, Definitions , 
for.the.moſt part, as they uſually 
are. expreſt , rather. than ſpend 
time . in. giving reaſons for the 
contrary. Though: we muſt. con- 
"Ffeſs with the Ingenuous. Borel, 
ithat the Angle of the Tangent 
3( or a mixt Angle) is indeed no 
| —_ And perhaps Geomerrie 
it ſelf may be better defin'd, the 
Art of meaſuring Space , rather 
{than Bodzes: And then, a Surface 
[ A3 (being 


Advertiſement, 


( heing the Boundary of firh-a 
Space) and wah thoY undaries 
of ſuch Surface ,. of ſuch 
Lines, will } all\na OE noms 
to be Whrtonbieru he things, 
the Definition of. Reſop | 
quo) parts do not- extend t6 inc 
menſurable Quantities, whic 
ted ih this ſhort Colle& lon. 
Atd forne Propoſitions abour 
Hides Cm to the delight 
*, er -itheftrated | 
than 7 dbmonſirared: Thoſe 
that Jefire ire to-he curious in _ 
——_ ckt1 have recourſe" te 
Took Rueien hr 
ek. ought t tor | 


—— 


_ - 
\ — T 
nocd tr + & iS 


xE 


—— — XA 


*% 


"ex 


. 
yp. OY, I” 


-<- 


% 
*» 


4- 


! 


© =——Jae 
% % i 


f RULE VEE, 562 DSI I EI SET 96 rg TCH nt? ga ETA We ati aadd = 1 RITA ———_— 


» 
"" FATE "s PEI TY " TEE USCA 1 — 


TC nd 


— ER ICC II Ir aro EYE DtBC; rot es — — ne; 7 En ranerors . i—————_—___ ————— 
Cee inon— mma .  —_ SO 
$ by 


— RE "ARNE-Ls YH Bp aj »i2 nn Rr _— gd von 


pI ern nn ORs 9 ng 


Definitions 


= 


—_ __ "EW a. 


- 


eos eo bc et 
eee ee EE ne areas. ed - _ 
ee EE ee ee eons 


THE 


Elements or Principles 


OF 


GEOMETRIE. 


"DEFINITIONS. 4 
CHAP: -1. 
Of Lines. 


| TO METRY "the "A Art 
Meaſuring Boazes 

Lac fo hes end, it Wi 
. fiders three al things 
: .. thatbe e fo Bode, namely, 
_ cop. Surface, w _ _ 

| in their proper notion, nifie, the 
$ Os tide, the Ede. and the od of 
J # Bodie ; o and ſo, are real parts of it : But 
q A4 in 


DP EFINITIONS. 


#1 the ſenſe that Geometrie uſes them, they © 
& not properly belong to a Bodie ,” only are 
eppbed to it by our imagination, For if 4 
Bodie be dipt in water ,. though the water 
touches 1t every where , Jo we may jg 4 
divifion- -between gt and the water oy 
11nagmary arvifion, 4s called A 
And thus, every jm gginery —_ -p p 
Bodie , begets 4 Sat ce; ( between the 
you ſo. Garded, of * Surfa here 
ines of 4 21 ets a*P 
= whatſoever dvides a thing, = 
on7as the parts fo divided; Therefore, © 


i. 4 Polen ſqia, $0; ; be, hennd of a | 


Line. 
; wh A Line tbe hound of, a Surface, 
An 
3. "4 Surface 1th bound of a Bode. 
The firſt, having neither length nor. 
or5Of \ The ſecond,  length- without 
eadth ;_ and_ the. third 2» fength and 


breadth without depth. | 
.. 4 4 Rightine, # char | La ſis 
4 Ra between ts wo Log Bag Pi 


by conſequence,, » marks out the Bt ff oy 
- frem.one Point t to  Orvtber, a | 


* ; 
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DEFINITIONS. 


NEST A Plans Surface is that which lies 


vn, between. its two bounding Lines, 

and becauſe. it.s5 firertche aut ſtrait (likg the 
head of a Drun ) therefore ut is the ſhorteſt 
that can lie between the ſame two Lines. 

6. An Angle; # the corner [a] that 5s 
made by the geting of ewo Line : I. Which 
Angle is greater or leſs ,” according as the | 
fad Lines a by ac] lean nearer ar ſtand 
further off from one another, which is call'd 
their Inclination :.. 2., So. that if ſeveral 
Lines [ab, ac, add e, df have the ſame 
Inclination', the "Angles which they maks 
DAY areequal. ._ 

. A Angle, i when one Line 
Cab] ſo meets anather [c d], 7 that the two 
Angles on each ſide, abc, 4 Gd a bdJ, are 


equalto each v2 
\ In this cafe; the Ling 
A Bs Is Jig to be be Popenda 47 'CD. | 
"_ 'Þ ET, that 
4 


which 4b bs apo 
'Y. An wor. te Angle 06L7 i* that 
which is leſs than a Right. . 


10. A Right -Lin'd-Angle. [a] between 
two Right- Lines , 4 Cury-lin d, [bJ « 
mixt [7 \ 


I. Parall 


Fig. I, 


Fig.” IL 
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Fig. IV; 


Fig. Vs 


-DEFINITIEONS. 

ige . Z 
wh ong 
So that ol ow were NO gs) 


_ Ld m4 


- CHAP. IL 
of Figures. LARS - 


A Plane Figure , . Ns Plane 


Surface enclos 7 in one or 


OE ON OE —__ TAE Y Lf 


wy 4 45 mY 
RC OE ITTES eds _— 
_— % _—_— — oQ + 44% A. at 9 a *% 
” 


m_ _ 


4 griangle , 4 4 Figire bounded 
with tous Lines, A. 


x4. Equitateral , which has all ſite 
7 r5, Miſs, oopnifh bichbe 
gig , 07.094 w 
two Yi yo al, C. Rl 
. — Hcalene , which, ba no. "ſes & 
wy D- ng | 
17: Kight-Angled , \pbich \has one 


7 18. Fute-Apgten, 7 ; which. 'bas all its 

on Ang Acute,” F; 
9. Dbtule- —_— C "which hes one 

Obrof _ [b] G 


Fig. VI 
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1 aG both are Parallel. Lines," ._ 
1.21) 


DEFINITIONS 


ratielogram; Wa four foaed Fig. VII 


Flaws 6 FF "two oppoſite foler Lab, c q or 


tt. oY 


a, ah 4 
=... 4. ths. 4. MM. . M ed dl nets Sub. i. Mi. 4 yt Ml thts 


of a Circle, PART IT. 


- Circle 14 4 plane Figure bowun- 
ded with ane Line, call d.the 


j en £4 [abca], ro ay hare the 


nes { d bY gr! FN be arawn 
qo one Poip 
Figure , are = ro one another ; theſe 


b:ines are calls Radius's, and the Paint 


inthe middle, rhe Center. .q 


22. The {Diameter of a Circle, ". 


| Riche: Line [ab] paſſing through the Center, 


0] bonuledrat ac _ wah-the Circum- 
erence, aud dividing the Carele.q auto two 
equat parts. _ 

- 23+ A Semicircie the Hine [ad 
contain'd between the Diamzter, and ", 
he Circumference. © 

24+ 4 Keginent (of 6 Circle) z a 

Fignre © 'd between a . Right. Line 
(calld a Chord) and any part of a Cir- 
—— . Lac þ, or adb] calPd an 
Arch. 


25. Equal 


t [07] in the middle of the 


Fige IX. 


i Xs 


Fig. XL. 


DEFINITIONS. 

25. Equa] Circles, «re ſuch, whoſe 
Diameters or | Radinss (that ts. Semjdias 
meters) areequal, © Þ 
Fig. XIT. 26. Circles are ſaid to Touch, when 
they de only touch, and not cut one anotber. | 
Fig. XII. 27+, 4 Right-Line [ab] ſaid torouch | 
a Circle, when heing continu d it does not cut | 

the Circle : This is call d a Tangent. 
Fig. XV. 28. As Angle) « ſajd+9 ftand upon 
that part of a Circumference [a b] which 
& oppoſit to it. 7 Bag Rey 
Fig. XV. 29. As Angleof the Segment [abc] 
is made by the Circumferente and a Right- | 

Line cutting it. le ; 

Figxvi. 39- Ar Angle in the Segment [c] # 
. wade by two Right- Lines [ac, be] riſing 
it from the Angles. of the Segment, and 
meeting in the Circumference... LON 
31. 4» Angle of ContaQ, [b] is be- 
eween the Tangent and Circumference.F. 13, 
32... The Sct92 of 4 Circle,Fabc] ia 
Figure made by two Ranim's and part of 
the Circumference. ' © 's 
33. Right-Lines [a'bz'c dare ſaid ro 
be Equidiftant from Ces Nee 
Lines [e f, e g] drawn Perpendicular from 
the Center to them, are equal. | | 
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CHAP. 11tE: 


thesr reſpethyve wholes, [ag.6.] * 


DEFINITIONS. 


a ane 


CHAP. IL 
Of Proportion. 
34» A Multiplied Magnitude, Ca] Fig: XIX. 


5 that which contains enother 
Alagnitude, [b] 4 certain number of times 


1 preciſely. 


25. 4» Aliquot part or fowple;,” [Þ] 


which being repeated a certain number of 


times, equals,” or meaſures out another [a] 


Hagnitude preciſely. - 

 (1.) Like Aliquot parts,[{b,dJare ſuch, 

& being equally repeated do meaſure out 
(2.) Like Parts,are thoſe that ae equally Fig. XX 

contain'd in their reſpetiwe. mholes : Thus 


B and D are like parts, becanſe.B 5 con- 


r4in'd once and a half in A, and D once and 

# balf in C.. 0 :. - My XX.) 
.36- Ratio or Reaſon, , is che compariſon rig, x1x. 

of two quantities [a, b] oxewith another ; 

whereby, one 1s ſaid to be bigger or leſs than 

the other : In which compariſon, that which 

precedes, [a is calld the Antecedent , 

and the other [b] the Conſequent. 

37. Thoſe 


W—  —  — ———— SE 


Fig. XIX. 


Fac ou 


DEFINITIONS. 


37... Thoſe Huantities only admit of 4 
Reaſon, which being Multiplied may ex- 
ceed each ob. © 2 17 

38. The Reaſons (between A, B, and 
CD) are. ſaid tobe rhe ſage (equal, or 
like) when beth the conſequents (Band D) 


are like parts of their neſpetiive Antece- | 


dents (A andB). That 65, ſincenogquantity 
can be. ſana: to be big or little, but as 6 4 
compar'd to another , therefore if Band D 
are likrpartsof. A and CG; then A 53 ſaid 
70 be av big, in reſpect of By (or, to bave the 


ſame reaton & BY us. C bas mw reſpect of 
D: OE A.B:;zC.D, ow | 


+ 


thus, BE Fr & 
 39- One Reaſons 52 ſad ro be premer 
or "leſs than another , whit" one of the 
Cmſequems | bJ 55s more exoerded by vi 
Anrecedent [+3 , than the othev [4 by its 
Anteretien {| c]. Thit >, A it bigger ih 


' Teſpelt of B, than C is in reſpel# of Dy 


or, the Rexivin of Ato Þ;-6 Sdpper thas 
the reafonof Co D, whivh i thmexyweſt; 


3, 
pp: 


" AS. The 


®. o%S @a% WS 


—- 


DEFINITIONS. 


40. The @quality of Reaſons, (mer 
ry in def. 38.) is cald Proportion: 


That 19, —_ G,D ae fin tobe Pro- 


percionals. And det. 39--- BB; C,D 
as Unproportionabs. 
43. Continual Propirtiondb, winks 


reagent wy; quanity}) is taken 


by 'B, i thay; whe irons rper than 

B; 4: B, 85 than #3 W_— 

ey oe aſs the reaſon of 

42. i» the C : v O 
ops Arg u ſal r» 


the firſt term-20-1 


Duplicate e the reaſn of vhe for ft ro df 
| fronds or of the ſecond to the third, (for 
| reaſons are the ſame, by def. zv.) 


* be miore terms addovt; via. A, 
B, x # &e. 25 be Reaſon of whe forft 


Fg. XXXVIT 


La] 'ro the fourth [4] , is ſaidtobe Tri- 


plicate, &c. 

43- But "if the terms ABC are not 
Proportional: (as in def. 39.) then the Rea- 
on of A to'C',, 1faidro be:campounded 
of the Reaſon of Aro B3 _ of B ei 


thus expreſt, a= =2+2- &. 
44. The Homologous terms in any 


'D, 


F1;XXXVIIL 


n., are therwo Antevedents;. or 
| dhe we e Confſequents: Thus A, Cod B, 


pine 
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Fig XXII 


. tional, as if the Angle B,: 
be equal to the Angle E, then the. = 


— 
Fig, XXII | 


Fig. XXIV 


Fig. XXV. 


DEFINITIONS: 


D, (is Fig- 20.) re the Homologou| 


—_— | 4 


5. Like. Right-Lin'd Figures Lad; C; | 
Jef), are'ſuch as have equal An weles, and 


the ſides about thoſe equal An a Proper. 


AB. BC::DE.EF, and fo 4: 
other Angles ard fides..: 

46. —_— = sgures , are wher yo you 
compare t s of one. Fagare tot [1 
the other; and, the Antecedents arid Cori 
ſequents of the Reaſons, . are in both BY. 
KYEs. , 


» 7: The 


rop fe Lage to the baſe In 


CHAP: IV: 
Of the Power of Lines, J 


48. Rectangle is Parallels am 
A (def. 20.) whoſe dir are 
Right $ 


49. A Square 55a Refdangle hag bai 


all ts ſides. equal , theſe are alſo calld. the 
cH a P. Vi 


Powers of Lines, 


wppoſed to) 


Height of Fr ure 5: Fw PY 
Perpendicular Line of ap Hip from 'the| 


DEFINITIONS. 


CHAR..T 
Of Surfaces. 


Jo. A Right-Line, [ab] # Right (or 
Perpendicular )to a Plane [cd] 

(def. 5.)when all the Lizes[ac,ad, &c.] 
that can be drawn fromtbat Point [a]where 
it tonches the Plain, "upon the ſaid Plane do 
wake Right- angles with it,,viz. when CAB, 
DAB; &c. are Right-angles | ; 
51. The Jnclination of 4 R:ght- Line 


{[ab] co 4 Plane, fed s ereefpred by the 


Angle B A-E 5 where e Line that leans, 


: and the Perpendicular, do touch the Plane. 


# - 52. One 
E Plane, +7 


ane ſab] Right zo another 
en all the Lines in the ff 
Plane [ab]: Perpendicular to the 


common ſection "| be] are alſo Perpen- 
aiculay to the other Plane [cd (def. 50.) 
53+ The Jnclination of one Plane [a b] 
to another cd} is meaſured by the Angle 
[8g] between two Lines (hg, fg] each 
Plane, which are Perpendicular to the com- 
mon interſettion [eb]. 


B 54. This 


Fi. XXV1., 


F.XXVIL. 


E.XXVIIL 


Fig.XXIX, 
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DEFINITIONS; 

54+ This Jnclination will be equal , 
( or like ) in ſeveral Planes when thi 
Angle us equal, 

55- Parallel Planes are fuch as have\ 
70 Inclination to one another. | 

56. e A Sdlid Angle, is # Corner made 
by the meeting together of ſeveral Plane: 
Angles (three at the _ iu one Poimt. | 


[" Y 
TY 


P_>4 


Wk; —— _—_— I IT 


CH A P. vr 
_ Of Solids, or Bodies. 


y7 a ” Body that whichl 
FA To has Lengtb Breadeh , d 
2 Like | Sol pg ave ſuch af 
Ed rn 
ain Jeguree. 
- $59- Equal and like Fi ;qunes, ere 
fach As Are COmMannd wn enfual number 
of like and equal\lamn Figneer- 
60. £4 PpuzAmid, 1 Ce SHdF 
whoſe fades are plain Trienges, nw 
Pops meeting. tagether in one rw = ping 


7&1 ty 


62. Al 


ih tniddle of this Avis, 


RE py ks 
66. of Cone, # 4Solid Figure, roſmg Fig.XXX". 


' DEFINITIONS. 


' Gt. ef |, # 4 Solid Fi xre , Fig. XxX; 


the two oppoſite ſides (or ends) [abc,def] 
of which are like, equal, and Parallel ;, and 
all the other ſides [abd eg &t.] are Paral- 


Ls, FN Tos | Ee 

3. eA Sphere i 4 Solid Figure bout- 

ded with one Surface ;, to which ( Surfdce) 

all the fly ait Lines that can be drawn from 

one Point within the Figure, calf'd the Cen- 

ter, will be equal. EE | 
63. The Arts of a Sphere, #« that 


f reſting Right-Line , about which, if a Se- 
; micircle he turw'd,, it will beget a Sphere. 


64, The Centvt of @ Sphere , ts the 
65. The fDlatteter of a Sphere, i a 


Right- Line paſſing through the Center , and 
bounded at each end in the Surface of the 


from a Circular baſe [cd according to 


| Right-Lines, ['ca, da] and ending in 4 


Point, [a] which & call d the Vertex, ot 
TS, 1-7 55 6 _ 
| 67. The Afis of a Cone is a Right-Line 
tr awn from the Top, [4] 10 theCenter [b] 
of the baſe cd]. __ 
63. 4 Night Cane. 


- 


See def. 71. 
69. 


Bi, XXX1I. 


F.XXXIUIL. 


F,XRALV. 


DEFINITIONS. 
69. eA cylinder i « Solid Figure , 
riſing from a Circular baſe [cd] (or Circle) 
according to Right- Lines, [i c,df] and 
ending in an equal Circle [et]. 4 
' 70. The Axis of a Cylinder, us a Right- | 
Line, [a b] joyning together the Centers of | 
the two Circles. s OD | 
71. eA Right Cone or Cylinder, 
when the Axis is Perpendicular to the 
baſe. | 
72. Like Cones o7 Cylinders, are ſuch, 
whoſe Axes, and the Diamtters of their | 
baſes, are proportional. : 
73. eA Cube (or Dye) is a Solid Fi- | 
Lure contain'd nnder ſix equal Squares. £ 
74. eA Tetraedrum, contaird nuder :: 
Forr Triangles, equal and equal ſided. \ 
' 75- eAn Daaedznin, contain'd under | 
Eight Triangles, equal and equal ſided. | 
76. eA Dodecaedzum, containd nnder 
Twelve Pentagons, equal and equal ſided. 
_ 77. eAn Jcolaedrum, contain'd under 
Twenty Triangles, equal and equal ſided. | 
Theſe five laſt only, are call'd 
Regular Bodies, ; 
78, Parallelepipid (P pp) & « Solid Fi |: 
gure, contain'd under ſix Parallelograms , | 
the oppoſite of which, are Parallel. l 
79. Of }! 


i 

” 

) a BH 
f b 
{1 A Fa 
IS 
WE. 

- 
4 


"SLOWS 
9. One Figure is ſaid to be Inſcrib'd 
in another, when all the Angles of the Fi- 


gure inſcrib'd , touch either the Angles , 
| Sides or Planes , of the other Figure. 


8. eA Figure s Conſcrib'd (or Cir- 


| cumſcrib'd) when either the Angles, Sides 


or Planes of the outward Figure, touch all 
the Angles of the Figure that is inferib'd, 


Note, That theſe Definitions, though 


$ putall together, for the convenience of 


7 


references, will be beſt perus'd ſeverally, 


# before each reſpeive Chap. in the Book, 
* to which they belong. Tm 


A 


AXIOMS. 


yy | Lorie two Points , there cannot lye 
more than one Right-Line, ( nor 
between two Lines, more than one Right 
Surface ) but they will be Coincident ; that 
is , become one. Therefore ſuch Lines 
(and Surfaces ) car't have one common Sege 
ment , that is , one part or portion, Com- 
0n to two or more of them. 
2. eAll Right Angles are equal to one 
another, | 
B 3 3, Parallel 


bl Fg: vT 


AXIOMS. 
3. Parallel Lines, a8] (having no | 
Intlination to one another ) have the Jame 
Jaolingtion to # third Line (WIG 
” 4. Thoſe things which 'being laid upon | 
ons another, do meet in all parts, are 
equal, The Converſe of this (to wit, that 
equals being laid upon one another, will meet ) 
is true in Lines and Aiglesy but not in | 
Figures. | : 
' 5. eA Whole « greater than any part | 
y ©; reg te all its parts teken 10- 
i de ; 


ether. 
F 6. Thivgs that are equal to 4 third, are | 
equal to one atiother : If A be equalrtoC, 5 
and B, be equalto C, then Au equal to B. * 
' 9, The halfs (or doubles)of things that | 
are equal , axe equal.,, and ſo are any | 
multiples, 8c, - to | 
"" 8. If you add, or take away equal parts 
from things that are equal , the remagnders 
will be equal, ' © * LOOT Z 
9. If you add, or take away equal parts | 
| a that are unequal, the rewain- | 
ers will be unequal.” 7 
bt v2 = f rho 


E, 
v 
£2 
S 
* 
, 
P 4 AZ 
* x Bo 
2H 
% 
H 
s 
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AXIOMS. 


Of Proportion. 


10. Thoſe things that have the ſame 
Reaſon ro a third thing, (or to things that 
are equal,) are themſelues equal: That ts, 
thoſe things that are equally great in re- 


ſpelt of another , are equal berween them- 


ſelves, and convertedly, | 
 I1. cAnd if A, be greater un reſpett FLXXXV. 
of C, than B ts inreſpect of Cy then A s 
greater than B. os 

12. Or ( which is the ſame in other F.XXXVL 


Y words) Ais leſs thas B, if rhe Reaſon 
7 of CtoB, be greater (def. 99 than the 
, 


Reaſon of, A ««B: That, if A be leſs 
in reſpett of C, than B is, m reſpei# of 


| the ſame C, then A ts lefs than B. 


13. Thoſe Reaſons that are equal ( or 


| like) (def. 38.) to a third Reaſon are 
| equal between themſelves ,” and thoſe that 


are unequal to a third, are unequal to alt 
that are equal to.tins third. 

14. ef Whole, and all its parts 
together , have the ſame Reaſon. to 4 
third thing. 


B 4. Expli- 


Explication of the Notes. 


Equal to. 

Greater. 

Leſfs. 

Added to. 
SubtraCted, or divided by. 
Multiplied by. 

Like. | 
Continued Proportion. 
Right-Anegle. | 
Angle, or Acute-Angle. 
Triangle, 


*' + PA 


Circle. 

Square. 

Rect-angle. 

Perp. Perpendicular, 

PII. * Parallel. 

Per. Parallelogram. 

Ppp. Parallelepipedon. 

Hyp- Hypotheſis, or Suppoſition. 
Pre. Precedent Propoſition. - 


o0OÞN £7; : 


THEQ- 


% 
Ll 


a id 


| THEOREMS. | 
[ Note. - /n theſe Theorems ( or ſpecula- 


tive Principles) t is —_ to' ſuppoſe 
' that Parallel Lines can be drawn, s 
fram'd, and Circles deſcrib'd. The man- 


ner how: to do them, will be ſhew'd and 


Demonſtrated in the Problems'( or Pre- 
tical Principles ) that come after, ] 


en. 


C BH AP.-::L 
Of Lines. PART I. 


' . Theorem I. 


One right Line [ab ] falling upon ano- 

| ther [| cd ] makeseither two \-s, or 

ſuch rare =2 h | 

| | A B ſtands Rerp. it makes * 2 | _s ABC, 
ABD. If it lean, (as EB; ) the jAngles 
EBC. EBD, take up the ſame place as the 
former 2 |_ ones had done, and by con- 


> | 
- | ſequence ® areequalto them, L.F.P. - ' 


IL 


* Def. T, 


b Ax. 4s 


IF the: point O: remaining; foxt, H Þ be lean'd | 


Of LINES. 


———_— 


_ 


Theozen IT. 


That Fed] iv a right Line, SUS of 


ather [_a'b ] ſanding, 2 ke 
=" Ley i _ % 


| he not Alotic The. thei Ss right 
Line wil fall either wider or over it , ay 
EE ont 
=) ABC - 6. @ part ws thell 
who QeB. A. Therefore CD: will be 1ERS * 
right Line. QED. 


- :Theoreny (10. 


Theop in Angles of croſſnig' Tings (call d| 


ngles ) are equal to one another, 
awst=b, a c=0d. 


Ka * (2] —* D-+B, therefore 
. common) A .is — B, Alſo 
= AT -—ir 2. -D, therefors (A | 
— — tv .F. D. | 
e reaſon is T this, If HE cut. GPeep- all ! 

the Angles are|__ (by TI) and therefore equa], | 
( Ax. 2.) ſothet, C =D and A = B. Now * 


akde, F will come tor E at the fame time that % 
H. comes to- G, therefore whatſbever is oſt out © 
of the Anges Band A, ws hard ans Hows : 

other 


; 


of - LINES, 


$.. 
r Angles CandD, ſos that B will always 8 Ax. 8. 
& equal to AandC=D. Q.EO. 


IF" 


Thegrem 1V. 


f rsght Line Ly IT cutting Parak. [a 6] 
makes al the ppeſite Angles equal, vi 


a=b=c=d. emf=g=h 


Or a & have # the ſamo inclination to H, « Def. Ho 
and therefore Þ make = Angles with it, > Def. 6: 
atis, A=CandF=H. ButfA!' —=Band i Pre. 
Ck—D, alloE —=Fand G—H, and there» * x, 6. 
fore T they are all = one another, viz. A=B 
=CM D, andE=F= Go HED 


 — ned —— _— 


all'd | Theorem V. 


And two of the oppoſite Angles whether 
pee {on c.bg] or external) f a a hed] 


fore ® - are m_ rwo2 


(AY FjOr, F.A p—=! C\, =©2 EEE 
F B. E \—+ G) == 2 Therefore 4 _ 


all * _ 
_ ; Gu l 21. and ſo of the relt. L.X.D 


VL 


x Sup. 
tl 
t Ax.Y, 


= Pre, 


WV AX. Jo 


Of LINES. 


X ———_— 


Theorem. VL 


If the oppoſite Angles CabcdefghJb . 


equal, the Lines a 6 arePll. 


Ince the Angle A = 2 C, the Lines « & 
have the ſame® inclination to a third Line % 


7+ ol; and therefore P no inclination to one a- # 
, nother, that is 4 to ſay, are Parallels. L.E D. 


.* | Theorem VI. 


Alſo if the oppoſite Angles are = 2C| 


_ [fc,orbg, or ah, or cd,] the Linesab Þ 


are Parallels. . 


Or, FC=" (2[_=1!) FA, therefore '| 


_ taking away F which is common, there re- 
mains* C = A. Wherefore ® « þ are Parallels, 
.E.D. ; | 


_— \ 4 


Theorem VII. 


Lines Parall. 2B to a third, © are Parall. 
to one another. 


FF you deny it, let @ be ſuppos'd inclin'd to. * 


&, therefore® His inclin'd to & after the 
| ſame 


bh 
4 
p.. 


1 Of FIGURE 'S. x 
—— Fame manner, contrary to our ſuppoſition z 


hich is abſurd ; therefore a is not inclin'd to 
G, and by conſequence is Parall. to it. £2. E. D. 


CHAP. IL 
e a-# Of Figures. PART: L. 


_ 


Theorem IX. 


Bina T; riangle [a b Cc] the external Angle 

CE [fcb] is equal to the two internal op: 

«þ 3 poſite Angles [a b.] 

TT Ft « fbe drawn Parallel to AB. Then the 

re | Angle D =*A,and E==*B. Therefore = 1}. 
re- [2% both together, are equal toA+B. 2, » 4x. 5. 
13, E. [1 


——— 


| The three Angles of every Triangle , ard 
p. | 2 equal to two right Angles.” te 
F r, CD=2?2 and D =» AFB, there- 1, 


© : Xl, 


k Of FIGURES: 


b Sup. PFOr AC being b a right Line, marks c out 


- «-.. © and \zidonthe for 


i cup. the C.= D, therefore © the Angle q 
* Ax, 4+ meet exact 


£ Ax 
4. 


LAY _ FW a _ —— ww. ith. 


Theorem XI. 


Tio filet T3'b, bc] of any Triangle ave 
greater. than the third [.ac.]- © 


C, and therefore is ſhorter than A BC, which 
lye between the ſame points. £. E D. 


- - 
P—_ ack. 


—___— 
W— 


Theorem XI.. 


InaTriangle [bcd] equal A, les [ed]! 
are bEndel by nul fit [Be, bd.] 


Qoore thewhote Triangle to be turn'd tha] 
- \ © JF backſideforward, (repreſctited by g 5 

| & Ce mg Ray 
q may falluponC, and H upon D ; now becanfe 


ly with C, and OJ with D; an 
by conſequence the Lineg gfhall fall upon C B, 3 
and Hqupon D B. Laſtly, the point g ſhall | 
fall upon By (for ſhould it fall any where | 
elſe, as it E, then the Lines. qgand 5g would 
not fall upon © Band DB, againſt what has been 


tad demonſtrated) therefore CB==fDB. @ BD. 


qc 


xn. | 


Of FIGURES. 


Theorem XL 


. | In « Triangle equal ſus (adgbe ſubs 
: tend equal Angles. La 


_ - REcavſcthe non hu OM 8 Sups 
* Outy of them in the point B, are equally diftant 

and from the Angles-Aand C, as are © allo both. of 

'bickE them intheir points A and C, (for the lneAC 

is 3 common meafure to both their points3): 

h thereforeA B and BC, are 

—F the Angles Aand C in both ir extream 

& Points, and are equal Þ to one another, at:fo h 5up, | 

. F lows i that the Angles ſubtended by them, Aand i Def. 6. 


ed]| E, arealſoequal. £L.E.D. ' _. Caſe 3» 
1 the Theorem XIV. 
) | 


ont In 4 Triangle the greater ſide bc Ty 
anfe tends the greater Angle. [a ] h 


and} Foot, letthe angle © be ſppor'l = to A, 

hall Hen tA 4 'Fuppoſe then © C:. A _—— 
« 6,42» Gnrafored 

here f take ow Ge CD=& therefore # the 


ould rpg olany q' AD 4 led Sorry CDB 
een millber= 110ADB,BECDRC-»(CBE_2) l 4x, 8. 
7D. ADB. £. E-4. viz. that the ſame CDB ſhould = x7, 

| both = toand(2. than ADB. Þ Sup. 


XY, 


Of FIGURE 8” 


© Theorem XV. 
Ina Triangle theC. rele [x]; ry ſubtended : 


JT is-ſuppor'd that the Angle As; than C, 2 
"and it muſt be prov?*d that. the fide B C is (2. 


BA; for firſt, if BC were = BA, then the Z 


my yr * C,contrary to the Sup- # 

. "QB. 4:Or2dh, if BAwere(_BC, | 

DC CCASNC ? would-be ©_ A, againſt the 
Suppoſition allo. Since therefore -B C is neither 3 
== nor "J BA, it follows thafit muſt be C_ 
BA. Q:E.D. bh 


” 


Theorem XVI- 


In two Triangles if the wa be = =; the 
Angles wy => 


Pe: I prove the Angle A= D, for FR the 

G_—_ ACare=toDE;DF, and the # 
ſubtendenf it follows that the fides,A | 
B, AC, and DE,D F, have the ſame inclination; 


and by conſequence that the Bangles which they 
contain, AandD, are =, Qt. Q. BE, 


-- The ſame proof will ſeryefor the other Ar- 


"= 


7 
4 ' 
XVI. io 


Of FIGURES. 


Theorem: XVII. | 


ded 7 In "two Triangles," where two ſides | 
Z [bafrerdedf] and one Angle [ad] | 
£1 (between thoſe ſides) are =, all tbe reſt, | 
Tall both ſides and Angles, are =. | | 


up- Z Ince the fides BAC-and-EDF, are ==, 
| and alſo the Angles Aand D, therefore be- 
the Z ing laid upon another, both the iides and Angles 
ther & ſhall exattly meet, * and by conſequence the * Ax. 4. 
Ci int E ſhall fall upon B, and FuponC; there- 
fore \the line EF ſhall exaGtly meet withB©, c ' 
. Z andbyconſequencet be= toit:and therefore*all , Pre, . 
— 3 are =», g. E. D. * 0 _ 


- 
_ - SS + nt. 1 > 3A vs 


' 
__— 4 _—_ Poet 


the | Uh :. ; Theorem XVII Ss 4 

| 1n an equal legg'd Triangle (def. 15) aline 
the & LbÞd] drawn fromthetep, and cuttin | 
the Þ the baſe ac] in the, middle [d], | 
SAS perp.-t0 the ſame baſe... jo | 


hey FOr in the two Triangtes,, ABD andBDC, 
the fide BA=»BC,and AD= ®DCand n Fups 
\n- & BD is common to both,therefore® the reſpetive « xp7 
Angles are = to one another ; and particular- ” 
; & ly thoſe twoat D, which are therefore *[_; and « p 
VI. 3 by conſequencey BDis perp. toA C, C.F. D. 
T C Theorem 


; _— 
_ 
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Of FIGURES. 


. Theorem XIX. 


IntwoTriangles,where two ſides [|b ac,edf} 
/ are =» anda third fide [ ef, = the 
rg [d EPR by this Fwd Mg de, 


His follows manifeſtly from def, 6.caf. 3. 

, But may be demonſtrated  ( if. need 

Se as XVII, by laying one upon the 0- 
Is ; Si > z j ' 


- _ » 


| "Theorem XX. - - 
The-converſe.of -the former. if two as 
[bac, edf] be = andone Angle [d] 
E, the ſubtendelit Cef] of this FOR 
ſhall be Gu. alſo... 


J* FE ,youdeny it ot the ſubtendent E F be =,or 
'—] than BC , therefore the Angle-D will be 
= or "than A, contrary to the: fuppoſition ; 
wherefore it remains -— fubtend- EF ſhould 


TRIE 


| Theorem 


Of FIGURES. 


Theorem XXI. 


I In two Triangles, if one (ide[ab,4 &) and 
n rwo Angles[ a, a8, b] (adjoyning to this 
| ſide) be =, all the reſt ſhall be =. 


Et «& upon AB,and they ſhall meet ?;alſo the * Ax. 4. 
Y Angles « and 4 being *= to the Angles A, * Sup. 
Band B,ſhall exaCtly meet * with them.Laſtly, The 
Z point # ſhall fall upon C (for ſhould it fall any 
=2whereelſe, as in E, then the fide þ 4 would not 
#fallupon the fide BC, as has been demonſtra- 
-=#ted; ) therefore Þ all the files are ==, andby Þ Ax. 1. 
Zconſequence © the Angles. &. E.D. c XVI. 


E: Theorem XXII, 

4 riangles [ab c,a8y] that have two Ay- 

3 gles,[!aa, and b,] =, are equiangn- 
lar ;, that , have all their Angles =, 


E are to prove that the Angle C = x. 
For the three Angles AB C together are 
2=*4 (2|. =*) a&y together. Therefore if 4 X,. 
From theſe two equal ſumms, you take away A 
F=<aandB=< f,there will remain f C=y. e 5up, 


J » E: Do F Ax, 2. 


GC a Theorem. 


12 Of FIGURES. 


Theorem XXIII. 


In two Triangles, where one ſide, [ab,a6] 
and two Angles [a, 4, and, | (though 
z0t adjoyning to this ſide) are=1, al 
are equal. | 

£ Xx. "Rn (2]_=#) three 


Angles of O together. If now from 
thele-equal ſumms you take away equals, viz. A 


h Sup. =d,gandC=Þh 0 there will i remainB =; 

i Ax.8, therefore * (the fide AB being = Þ @ þ)all? 

k XXxl, are =, L. E.D. 7 
Theorem XXIV. 


In twoTriangles[.a bc,d ef] where two ſides! 

#bbe.def] are wh as one Angle ET d] Ch, nat: 
between thoſe ſides (v.XFV11,) all are =; 

provided that the other Angles be of the 

ſame kind;viz. _, acute,or obtuſe Angle. 


B Ecauſe the Angle D = A, therefore being 
Lax. 4. laid upon it, they will meet! and the point 
m Sup, E will fall on B: (becauſe the line DE —= ® AB) 
alſo the point F, on C: if not, F muſt fall either 
below or above, in G or ty. Firſt,not above,for let 
the Angle F be{[_ or obtuſe, then AC Bmuſt 
®" X//, be theſame,which is =®By C;(forBy = 


Us 


Of F16 "'FY 


R 
»« ffi 

EF,—=*B C:)therefore A E1 Band ByCwillbe 

both |_ or obtuſe,which 1s contrary to Th.X.2dj, 
Nor can F fall below,for let F, that is G, be{[_ or 
# obtuſe, it will be" to BCG (becauſe BG 
2 (4c.EF)=" BC) that is,2 |_ or obtuſe Angles in 
= oneTriangle B C G,contrary te X.L2ftly,Let the 
& the Angle F be acute, A CB mult ® be the ſame, 
= therefore BCG is obtuſe = » BGC, contr. 
2 X. Or (above) kt Ay B, i.e. F, be acute ; there- 
Z fore By Cisobtuſe — » B Cy,,contr. X: there- 
= foreEFwill fall onBC. Andthe three fides * XV7. 
& being =, *all will be=, &. E.D. 


Theorem XXV. 


Of ſeveral lines that can be drawn from a 


point given [c],to aLine,[a b] the ſhort- 
eſt is a perp. [cd] And of thereſt, the 
nearer tothisthe ſhorter. 


5 PeEcauſe in the Triangle CDE the Angle Dis 
: | ? (and(C_ 4 then either of the others ) 
Z therefore the ſubtendent CE is [_ C D. Far- 
Z ther, becauſe CE D1 is acute,therefore* C E F 
'Zis obtuſe, and thereupon! CE_CE.Q.E,D. 


5 Y7 Theorem 


Of FIGURES. 


Theorem XXVI. 


Triangles { ca e, c be] upon the ſame baſe 
[ce] and of the ſame height (def. 47)% 
( or, which is the ſame, between the ſame 
Parallels [ a b, cd], ) are =. z 


TY Raw EF and BD Parallel to AC, be-Z 
- —T 3 
cauſe the Angle 5 £ : - yo = Y and! 

the fide AE is common, therefore u the Tri# 

angle CAE E AF. Inlike.manner the Tri: 
angle EF B, = EDB and CDB= CABE 

Therefore ACE-|EDB (4 of the whole, AC% 

DB)=EDB-+CBE,; and taking away E* 

D B which is common to both , there remain® 

v ACE-=CBE. £. E,D. Y 


28 


Theorem XXVII. 


Lines [ab,cd)] are Parallels, if equal 
Triangles [c c d, c b d] upon the ſam: 
baſe ['c d] can ſtand between them, © 


IF CD be not parallel to A B, then the Parallel 
muſt fall either above or below A B, as in F.Z 
Draw out CB toF, and joyn FD. Therefore 

- the triangle CED= ® (CAD=7y)C BD.? 
.E, 2 


Theoren} 


y 

IN 
A 

-3 


Of FIGURES. 


Theorem XXVIII. 


baſe N Triangles |S XT apon = baſes [ef. ed], 
47)® between the ſame Parallels [ab.cd}, 
ſame * are =, | 
Z [Ft the triangles and X be ſo plac'd, that AB 
- may he= CF or ED, then joyn AEand 
- bel | BF. Now becauſe C F= AB, andA Fiscom- 
$ and 2 mon, andthe Angle AFC ==zZF AB, therefore 
'Z *the Triangle S= A FB; inlike manner * = 
 Trr AEB,andAEB=bAFB;ſfothen S=(AEFB 


main Theorem XXIX. 


5 | Thoſe Lines [ab, cd] are Parallel, which 
7 have betweenthemequal Triangles [cae, 
ebd] ſtanding on equal baſes. [ce,e d] 


equi F1Or if A Ebe not Parallel to E D, the Pa- 


ſam ralle] will fall either above or below z 
which cannot be, asin XXVII; therefore £5c, 
= LE.D. 
1rallels® : 
Sin F.* 
refore® C 4 Theorem 


.«e I, 
4 XX1, 


* AL. 


FIY, 
£ XXX. 
Þ XXL. 


Of FIGURES. 


Theorem XXX. 
A Parallelogram Cabcd) is divided mn 


the middle by the Diameter [cb] and | 


the oppoſite ſides are equal. 


4 BA—=<BCD 
Becauſe the Angle E CAZ<CBD 
the line C Bis cammon, therefore 4 the Trian- 
gle CAB= CBD *an\ by conſequence the 
Þgr. is divided into two = parts. And becauſe 
of the = Triangles, the fide AB== CD and 
AC=BD g.F.D. : 

Note, The oppoſite Angles [4d, andc b] of 


&aPgr. are =. 


Since the two Triangles AB CandC BD are 
=, therefore © the reſpective Angles are =, 
viz, A = D, and thezatC=2atB.gQ.E.N. 


- Cl . —_—— 


Theorem XXXT. 


Tivo Diagonals Cad, cb] (or Diame- 
ters) in a Por. cut themſelves in the mid- 
dle [e}. 


REcauſe in the Triangles AEC and BED the 
Angle EBD=fECA, andE DB =fE 
AC, and the fide A © = 8B D, therefore Þ the 
Triangles are =, and by conſequence the fide 
AE =ED,andBEZEC. L.E.D. 
Theorem 


and ; 


"Of FIGURES. 


Theorem XXXIL. 


A Line[a b] paſſing by the middle [ e] of 
the Diameter [d Cc ] cuts the Per. zo 
1w0 equal parts. 


REcauſe O-FEZ=iXx-+S,andZ =&£X, i XXX. 

(for the angle ECA=1FDP,aniFAC K.:,a0, 
— 1EDB, and the fide Ec =® ED) there- 117. 
fore ® taking away the equals Z and XN, there ® : up. 
remains O = $S, which equals being added, it * Ax. 8. 
will b OX SZ. £L.E.D. 


| Pr — 
= 


Theorem XXXlIII. A 
In a Ppr. the Complement: (ſo $ and Z are 
call'a) are =. 


Por 024 —=0 XSV, all together. Alſo, o yxx. 
=—=®Xand A —0oV, therefore ? there p 4.8, 


& 1 Theorem XXXIV. | 
; Pygrs.[a d,c e,fg? berween the ſame Paral- 4 
e | lels [a f, ch] upon the ſame [ cd}, or c+ 
E | qual [cd, 8h] baſes, are equal. 
e | 


f WwW E are to prove that AD=CE=FGOG, ; 
T  $kus, The Triangle CBD (44AD _m 1XXX- Le 


d. o- 


18: Of aCIRCBLE. 
CXXYUM, of CE) = 1 EGH (4&4 of FG.) Therefore 
c Ax. 79- *the wholes, AD,;CEandFG are, alſoequal. 

2. E.D. | 


CH AP. IL. 
Of a Circle, PART. IL. 


Theorem XXXV. 


A Line [bd] paſſing the Center, u« perpen- I 
dicular to aChord| a c] which it divides © 
in the middle ['d]. 3 


Or the fide EA="E C : and D Eiscom- 


DA=iDC 
\ Sup, mon, therefore* the Anglesat D are ==, and by 
x7, conſequence®[_. L.E.D. (Def. 7.) | 
” FL. : | 3 
Theorem XXXVI, , 


And if it [bd] be perpendicular , it di. 
' vides the Chord[ac) in the middle. F 


» Xadi's, FOr thefideEA= EC, EDiscommon,and | 
® Sup. the Angles at Dare==, therefore AD= * 
1 XA). YDC. L.E.D. ; 
| Theorem *: 


re 
il. 


ae apes 


Of 8 CIRCLE. 


. Theorem XXXVII. 


If it [bd] divides aChqrd [ac] in the 
middle, and be alſa Perpendicular to it, 
it paſſes through the Center. 


Fm” not, let ED paſs thongh the Center, there- 
fore the Angle ED C*is|_ = * BDC that 
is, a part == to the whole. &. E. A. 


—— 


Theorem XXX VIII 


That point [a] «s the Center of a Circle, 

from whence more than two equal [a b, 

a d, ac] right Lines can be arawn tothe 
Circumference. 


Raw the Lines BD, DCdivided in the 
middle by AE, AF, becauſe the fides 
4 = : 8 5 andAE is common, therefore 
the Angles at E are =, and by conſequence 4] ; 
therefore © E A paſſes the Center. As in like 
manner, by the ſame reaſon does F A. Since 
therefore both theſe paſs the Center, It muſt be 
where they meet ; viz.inA. Q. E.D. 


Theorem 


b Confiru#. 
c Sup. 
oF, 


e Pre, 


on oi MI» - =O te. ence APE A Pt 16 ane 44 9» acl lobes ohne 
PIs a” wy <4 - a 


h Radiae's. 
i Ax. 3 
k X7, 


Of aCIRCLE. 


Theorem XXXIX. 


U 
£3 
ES 


z 
KY 


Croſſing Chords [a c, bd] (not paſſing the 


Center) do not cut each other in the 
middle. 


PFOr if ® were the middle of both, then FE | 
(paſling the Center) would make FEC| #® 


ftoAC, and FED|_ ftoBD; that is FEC 
—£FEDapart= to the whole. £. ZE. A. 


Theorem XL, 


Of ſeveral Lines [ ac, ad, ae] drawn 


from one point [ a] (in a Circle) to the 
circumference, the greateſt [a c] paſſes 
the Center \, the reſt are C... as nearer to 
ths. 


1:NC—®BD, therefore ABC (=1i ABD) 
"C.XAD. 2L.E.D. 
2. BEDC_*BD(= "BEE, and omitting 
the common BF) FD (_ i FE; and (adding the 
common A Fy ADC'(AFEXCC) AE. 


£2. Þ. D. 


Theorem 


% a 


Of a CIRCLE. 


Theorem XLI. 


Of ſeveral Lines [a b, Qd, ae] drawn 
from one one point [a] (without 4 Cir- 
cle) to the inner circumference [bd e] 
the preateſh [ab] paſſes the Center ; the 


reſt are greater as nearer. 


I. C+(CD =1)ZCBEL®AD, 
L.E.D. F 
2.CEDC_n(CD=1) CFE; therefore 
(omitting the common CF) FDC_®FE, and 
(adding the common FA) DFA (5.2 (EFA 
C.® EA. L.E.D. 


DEE — 


* Theorem XL1IIL 


Of iſeveral Lines [a b, ad, a e] drawn from 
one point [a] (without the Circle ) ta 
the outward circumference, [bd e ] the 
leaſt Cab? # that which being continued 
would paſs the Center, the reſt are leſs 
as nearer tothis. 


I. i DAC_*® CBA, therefore-(omitting 
the equals ? CD, CB) D AC. 1 BA, 
QED, 


2: Draw 


2T 


o 
P Radjus 5+ 
q 4x, $- 


25 


o Xl, 
P Kading's. 


q Ax, 8. 


Of aCIRCLE. ; 

2. Draw out CDtoF, CEFC_o CDF, | 
and (omitting the equals? CE, CD) EF(_1 7 
L &, to which adding the common F A, EFA 7 
C_i(DFACoDA. 2. F.D. I 


Theorem XLIIL. 


If one Circle tonches another, a line } 
[ba] drawn through both their Centers © 
bf. ]-will fall xpon the paint of touck- | 
nga]. | 2 


F not, let the Center of the leffer O be C, and * 
the line that paſſes through both the Centers ? 
B,C, fall on D. Since thenC is the center of the ! 
"JO, CA —rCE, to which if you add the 
the common BC, BCE (=! BCA)£_*"(B: 
A=4%) BD. £.E. 4. ] 


Theorem XLIV. 


If Circles touch without, a line ['b c] ohes | 
joins their centers will paſs through the | 
point of ronching [ 0.7] | 


EF Obe not the point of touching, let it be A, 

then B A, C A will be Radius's of their re- 

ſpeQive Circles ; and by conſequence = to BO, 
OC IJ” BA, AC, which is a contradiction, 


Theorem | 


207 «nf 15208 & MANA VIE a AAR Ars IT 
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"HE OREM., | Iv.V. 


© fs OR Eo ned eG OE TI IE _ 


Of «CIRCLE. 


_ — — 


VI 


Theorem XLV. 


Circles whether within or without, tench but 
ob .2n one point [a]. 


JF itbe poſlible, let them touch alſo in another 
point, as.B, draw the Line E A through the 
Centers E F; therefore FA = * FB, and (ad- 
ding the common EF) EFA(=YrTEFB) 
z E B, againlt def. 21. 
'::-Alfo if they touch without (as in fig. XLIV) 
inOandA, then-BA, AC — BO, OC, con- 
trary to X1; wherefore they touch but in one 
point. Q. E. D. 


a ELICIT 


"Theorem XLVI. 
One Circles ents another in two points only. 


JF it be poſſible let them cut in four, AB CD, 

* therefore four Lines drawn from'theſe points 
fo the Center of the O &, will be equal =, re- 
as by XLIL,” thoſe wilt be C_ which are neareſt 
the Center of the OS; If the Centersfall within 
both S—_, it will be in like mahner contrary 
to XZ, : 


Theorem 


Theorem XLVII. 


A perpendicular [pc] to the end of th 
Diameter | b,] falls all of .it without th 
Circle. 


'PRom the Center D, draw the Secant D C, the 

Angle DBCis|_Þ, and thereupon (C.. © 
eX.- C B ; therefore the ſubtendent D C ©. 4D 

gx a Radius,and by conſequence the point C is with 
out the Circle. The ſame reaſon will hold for 

Points between C and B, therefore-Gc., Q.E.D, 


— 


Theorem XLVIIL 


The Angle [da b] of the Radius [da 
and Circumference 1s Gn than any acm 


' Angle[dae] 
RawD E perpendicular to A B ; the Ang 
e Conftr. DEAis|[_ *, and ©. f DAE. The 
EX. fore the ſubtend. D AC_ & DE, ſo that DE mul 
£ XY, fall within the O, and by conſequence the Angk 
D A Eis but. apart of D AB, and ſo "Ithanu 
2. E.D. : 


Theoges 


Of aCIRCLE: 


Theorem XLIX. 
f thil The Tangent. Fba} of 4 Circle (def 27.) 
ut the makes al_ with the Radine [Ca]. 


57 FOr if it made anacute, it would fall withiff 

3 tid the Circle (> ſince the Angle of the Circum- & Pre, 
- of ferenceand Radins is (>. than any acute,)(ageinf 

"Db def.27.) if an obtuſe, then the Angle on the other 

with fide C A D,would be acute ;'and by® conſequence 

for ſl vou'd fallwithif the Circle, againſt def. 27. - 


 O—— Las 4. 


- 


Theorem L. 


Two Tangents Fa bzac;] drawn from the 
ſame Point [a], are equal. 


Or the Angles, DCAandDBAare|_ i, and i pre, 
thereupon k = Alſo DCB =1 DRC, k 4x. 2, 

(for DB= — DC,) which being taken from the 1 x71, 
two forefaid [_ Angles; there ® remains ABC n xadims, 
=ACB, and by o conſequence the ſubten- « 4x. 8. 

dent AB=AC. Q.E.D. 0 XI. 


D Theorem 


e 


of 4CVR\C'B I 


"Theoreh LI. 


P De - Lids Cav, be) ye ans from thi 
f. 33: Lites, L quideſt | 


q Radius's. 
7 Confer. 
i Ax. 2. 
tXXIY. 


n Fx, To 


wADÞ; xc 
betug 
RY” 
common. 

x Ax.5., 


Jurt Hud, 


[Ft fall the Pergeadiculars EF EG, fromthe 


BA1=EB 
theſe $ ge +54 end the Angle E'G A, 


(4.4) r= ſE FB. - t Therefore the Trinngh 
NS S=BBE and the fide AG=—=BE. 

like manner the fid de GD—= FC: rocks of | 
whote A D'*» = BC. 


þ Fae SIT 0 


Theorem LIL. 


Of Lines Cab, ac, ad,"] ina Circle, t 
greateft is the Diameter [ad,] the 
we. greater 2s nearer to this 


1A ED SABCITLAG | x... 

A whe þ wk AECC_*A 
fore = _ yo A fe Ne ie 
fides AECZAEDB, all Radius s) Q-E.D. 

IF it be aid that FG, is further from th: 
Center than AC, and yet not J AC, from the 
point a Traw a Linefas A B) equidiſtant fron 
the Center with F G, which ſhall be =z to FG, 
but 7] than AC, as before, 

Theoren 


Of aCEREDLE. 


| Tteorema LIK 
bf 7s eppufie duel Hb ac, of a fow 
ſided Fignre ( abdc] ſeri in 4 

oe Cithie, are tial i 2E.. 


DRaw the Radius's,LA, LBLCLD; the ſeveral 
Angles ſubtended by theſe Radius's will 


ngle bea=, Vit 


WE} G) Now all theſe Eight together, 

- the F x\>s 4 H4.nre >a [| x >becaiſe the. Fi- 
: NM gure 4B D, Tay be divided 

K into two Triangles) therefore 


— Kcither half of them, EFIK, that is BD; er 
GHMN; chatid, AC,are=2l... 2, BD. 


Part II, 


I: caſe the four ſided Fi igare inſcribed , 
(def. go.) falls withont the Center [i]. 


FyRaw the Radius, 1A, 1C, it; IH, to the 

ſeversl Angles. "Now. in the Fri: ngle 
\IH,: the Angle Ae=z=qH; and theſe + Ange 
alſo are =, Viz. 


» UB A 


a XII. 
d Xe. 


ce XIII, 


\"Of aCIRCL E: 
Omitting therefore the 

a C - equals A and H,: there--re- 
== main, equal halvs, BEF, 
 JD' and PGR, which altoge 
G? ther, are= 4|__ (4 becauſe 
= >the whole Figure BCFG, 
| H J may be divided into & Tri- 
angles, ) and thereſore either balf, ( being the 
oppolite Angles,)are = to2[|_. &.E.D. 


% 


+a. —_ & 
* 


| Theorem LIV. 


All Angles (a, &] in the ſame Segment, 
[Ddfd] (def. 30.) are equa 


e Pre, GEE 2{_- Therefore (omitting th 


Tf 4.3, common C)Af—=E. CQ,Z.D. 


-—oth 


An Angle .c fd] ina Segment [ce d], 
the Center f'}, double to that [ c bd] 
which us at the Circumference. | 


IX, POr the Angle CED8 = FDB-+B; whic 

* xl. FDB == B,(the ſubtend,F D being i= FB 

7 Radia's, and B= of Therefore C FD is double toi 
or A. g. E. D. ; 


Theoret 


Of a CIRCLE. 


il 


4 ; 


' Theorem LVT. 


The Atigle Cab c] in the Semicircle is .. | 


He Angles A,B, F-+E,D, C: = 4_; But 
E-+Dil=2{ : Therefore A, B,ÞE,C n= 


2] - But B, E,*?=A,C, that is, either of 


theſe pair are | , and by conſequence B+E, 
the Angle at the Semicircleis |. L.E,D. 


Theorem LVII. 
W7% We | 7. £2 . 
An Anglt in 4 Segment} wo the Semi- 


p;-> I Acute, 
GT obeſe: 14 


BREcauſe CBD is 0[_ , therefore CBA is 
Pobtuſe; and CBE, Pacute. £L. F.D. 


_ <nag mines —_ - ow ” SSSR 
by » Ly — 


Equal Angles, [b,e;K,1:;] whether at the 


Center or Circumference, are ſubtended 
by equal Arches, [ac,d f.] of = Circles, 


REcauſe the Angle E4—B, and the fides 
DEF* = ABC, therefore being laid upon 
D 3 _ 


n XII, 


o Pre. 
P D ef.8,9- 


] Sup. 
r Radius's 


of = Os. 


Of a OFROL F.3 


one another ,. they ſhall * meet, and by conſe. 
quence the points D, F with the 7 FF 
likewiſe the Os being 4 mz , (if the Center E, , 
be laid upon the Center A they ſhall meet , 
and by confequence the pF with. AC; 
wherefore they are =. on D. 

- Now KL , are ſghtended _- are erty 
which are already prov'd =, 


Theorem LIX. 


The Angle Caef”) at the Center ,, ſtendi 
upon half rhe 3% Ca fl 3L rl Zo 
Angle at the Circumference 
the whole eb Caf. 0 


FOrthe Angle moe 08G, (tw. Arch A'F 

being u—=EFC) but AEF is ® double to 
AD-P> Dd AePenMhgr CD EF: 
Therefore AD Licks: Ez and both together 
(viz. ADCYare= ; -but ADCY = 
ABC, therefore # ABC: ER 2, E.D, 


Theorem | 


"Qf «CIRCHE. ” 


onſe. 

, C; ———_— i 

rE, TX FEY = £4 
ect , h 

AC; Theorem LX. 


hey; i A Line [dc] paſſing throuzh a Ciole at 

the Point FC] of touching,makes an Anglo 
to the Tangent [a bJ=taan Angle #1 the 
— | ape Segment, viz. NCA —=E, and 


het YS i 


2 


; TYRaw the Diameter FC, and j __ 
bay >_ I, Becauſe the Angles ® FDC, 4.45 2 IL. 
: Tel - Therefore K<++H, or DCA-+H PXLX- 
por |—|_, and(omitting the common H ) there © X.4 4x5. 
remains DCA —(Kf—=)E. Q.£.D.. © AF, $+ 
2.: The Angle E +M#= (2] ) = f 1. 
þ DCA-+DCB: Therefore ( taking away « IH}. 
yo equals, DCAiand E,) there | remains * {+ 6-6 2. 
to DCB==M, £L.Z.D. | þ 


ay 

. 
4+ 
1 
w 
| 
A” 


$2 


I. Inverted. 
2. Alterned. 
3. Compounded. 

or. 
4- Divided. . 
| _ 


5. Converted, 


Or. 


6, Mixed, 


. A-C.C + B-D.D 


Of PROPORTION in Gent#al. 


CHAP. III. Parr I. 


Of Proportion in General. 


Theorem LXI., 
If four Terms (A . B::; C. D) be Proper- 


tional, all the following Changes of the 
ſaid terms ſhall be likewiſe Propartional. 


'A:B:C.D Y 


AB: 
I2.. 9:: 


CD 
8. 


B.A ::.D..,C 
A.C:: B. D 
A+B.B:: C+D.D 
A+C.C:: B+D.D 
A—-B.B:: C-D.D 


A.A+B::C.C+D 


A.A+C 22B, B+D 
A+B.A-B::C+D.C-D 


12. 8:: 
| FI 
29. $ 
Jo 9: 
&. Þ:: 


I2.21 :: 
= 32: 
12 20:: 
- gn 


21s» Z ©: 


A+C.A-C::B+D.B-D 


 Do12t: 


::15+..6 


*6. 
Dot 
4. 


2. 

Zo 

8.14 
$. 2 
9.15 
9. 3 
I4. 2 
IS. 3| 


Or. 


That 


— 


Of PROPORTION in General. 
That all theſe Changes are Proportional, 


N 


may appear ſufficiently plain from the numbers ;. . 


annext according to the following inſtances, in 
Theor. LXIL. only Note by the way, that all theſe 
Changes of the Letters, agree alſo to the ſides 
of the Triangle, (Fig. 61.) whichit would not 
be amiſs to look upon all the way, as you read 
theſe over. 4 | 
' 2. The firſt Change, Mverted , affirms no 
more than this, that if A be as big in refpet 
of B, as C isinreſpe of D, then B-isas little 
in reſpetofA, as Dis inreſpeQof Cz which 
may paſs for an Axiom. * | 


% 


' Theorem LXIL  _:-.-. 
| tu 277 A.Cz B.D 
The ſecond Change, Alterned j 12,$::9.6. 


GUppoſe A,B, C,D; to be Lines divided into 

ſo many parts, v/2. 12,9, 8,6; then 12. 
$::9 .6, for $ is contained once and a 5 
(viz. 4.) in 12, and 6 once and a 3 (viz. 3.) 
ing, So that Band D are like partsof A and C, 
and by conſequence A.C::B.D. £.E.D. 


* | Theſame method will make all the reft of the 


F 


Changes appear proportional. _ 
But in order to a farther De- 


7 2 
| {RL monſtration of this thing, (if it 
C be "required ) let us conſider, 
D. 'That.the firſt Axiom about Pro- 
a —,——,—. portion, which is naturally evi- 
b—, dent , and'on which the whole 

| Doctrine 


Note 1. 


2. 


> Wy een © <—_—W>——— <er—e——— ———————ey 
--f 
% 


n_— = _— 
Res oe ESD _ —— 
* 


pon nn pe ——_— renee 


Buy 2 edt 
EDITED 


— 


i 
(} 


* FIBÞ 
a.Flj 
> 
"4 $ 
5 i 
{8 
© 3 ; 
£ ; 
a 61 
% 1 
i 
s* 14H! 
«Hi 
24] 
45} 
b 1 
LE 


»- 
= — > 


b ay 
& Ax. 10. 
Fig. LXIL 


po rt 


Of PROPORTIAQN nay 


mma g/g en rig i fereg 
» ve the ſame bigneſs. ip x 
ef a third ; (or of equals(B, N), | Since jn this 
coafideration equals are but the {we , ( 
Yards in a byndle, make bit-coe ep e 
In this caſe, (A. B:: C. D) Propertiana 
Equality is coincident 3 the Terms ing both 
Equal and Proportional. 

Let u3-now increaſe the two firlt of theſe 
lterms,(Aand C). Andtodo it grech 
the way way be clear,) let ws fr Þ add one 

urex B, (as.in6) ( theeffetof 
which is this; that A is not now ſq big i In It 


ſpeRof 5; =Clyareute' D. (51m 


and thus the Proportion is d ns ta to reſtore 
which) by conſequence we mult in Proportion, 
add 3 points to the meaſarad A ; Cas.in in 4) 
DE A is _ ky b-| m Thus the 
portion is reſtored, (and the gqualii 
ſtroyed ), 4 4 being -_ three times ad bj 6 
juſt as ( Ito D- («bi C.D). Q.E.1 


Fo Proceed.” 


It is naturally evident, in the firſt 4 terms, 
that A is as big in reſpeft of C; as Bis, jt 
reſpe@ of D, (becauſe of their equality) (A. C 
;: B, D conſider them now increaſt with 


| points; which we have already prov'd w 


Jang Progeroionebly ; (A being 3 times as bj 
bo B; and therefore ought to have 3 point 


for the eahers-.000,) ſo that # and 6 are Projur- 


increalt above what they were here ' 
t 


Of PROPORTION tt General. 


pal that is, « is as much bigger than it was (A)* 
ſpec as bis than it was(B). A Conn 
2 this are equal) 4 is mugþ bigger than C, as 6 is than 
N29 D; 4.C::5.D, whichis Alterned. £.E.D. 
oo And thus how many points ſoever (ex Lines) 
both dd to B , -if you add of the ſawe to A, in 


Fro fo its bigneſs aboye B, there will ſtill 
ſame 'reafdt why « ſhould be ts C, as 6 


theſe isto D.* For finco A and B were *Propartional 1 * being eq. 
"oh toC and D; and are howProportionally increas'd 
as (in 4 aandt) aþayc what they pony ail Low 
of 152 baye C, D , it follows that they 
oo podtional | to ©D; that Sy 4 D. 


G. E. D. 


Like Parts axe to. one another , as their 
Wholes _ Co ; 


and D are like parts of the whole fides of the 
—_ » It being prov'd in LXI. 3. that 


AFB .B:: CFD -D. gerefore Aternadl 


"Ms, 21 "6 I4 po Pr _ xo + 

2 D 
't (LXL. 2.7 it ſhall be, 21 » 4144' :: 9+. & 
| bhe 


Theorem 


.y6 Of P RO PORT ION mm General. 


BE 17448: 


_ | Theorem LXFV. 
_ If in continued Proportion there be ſeveral 

mY = fe in two whey 3 A,B,C, == D,E,F, 
portion. =&c. == Or if ſeveral terws be carried on 
1. Order. Pproportienaly, two in ene row to twa it 
| another ,,A , B::D.'E,and B, 
C::E-F, &c. then the extreami 
(A,.C) in. one row, ſhall be proportion 


to the extreams 1n the other. 


TOES LING 
A, B, SD, E, F, Oo = 


AS may appear from the numbers , becauſe 
4 is contain'd in |, three times, juſt asf , is 

Wy ai 
in 5 But for further proof, 2 may be call'd 
a 


Of PROPORTION in General. 37 
a whole; as being compoſed of and 2 The 
like of = as compos\d of Sand =. But the 
parts of both theſe wholes are= (vie: - S=2 D © Supe 


6 E 
and FM = =] and therfore the wholes (4?) 
Mics: (Ax.5.) L.E.D. 


Theorem LXV. 


, If the fermer terms remaining , you prefix 2-Difturl'd 


S to the ſecond row, ſo that the two 

laſt (B, C) of the firſt row, - may be 
proportional to the two firſt (,D) a" the 
ſecond row, it ſhall be as ah C3 


. A, B, Comm E,. Ft, = 


or if, 
H 
IE 7- 27 : | 
A.B T9 
12.6 : ' x8.'9 - 
2; E.F 
pgs 22:S$.-D . $6 
<©&_ anal 
Then, 


1H 


of PROPORTION th Ovnverdl. 
Fot , -=(o=)s Therefore by Alters 


ning afd Iayefting = (Z=m)2. 8D, 
Tt may appear alſo from the numbers, 


_— — 


Theorem LXVI. 


Unproportional terms , are unproportional 
in all the foregoing Changes. 


Fig. £X4& CES Then allo Alterned, Ge. it ſhall be 


E —" For ſuppoſe the one point.only added, 


£0B (as ia&d,) A is now not ſo big in reſpeft bf 5 
as Cisit reſpet of D(aswe ance, 6) 


avd by conſequence Altermedly I; for A is 


but —=C, but bisC_ D, by a Hn which is 
naturaly evident, by looking on the Lines, and 
may ealily be applied to the other Changes. To 
give onc inſlancein ORAL A, I 


then Alterned , 2 DOge Des: . For, 8 is con- 
tain'd but once and 4 4 (viz. 4.) in 12, whereas 

Is contain'd almoſt twice in 9: So that 
er in reſpe@ of 5 than 12 is, int ref] of 


$, or, what is the ſame, 12 is" in reſpet 
of 8, OC CHAP. 


of Proportvonof TRIANGLES. 


+ n —__—_ 
_—— 


CHAP. IL. PartTH. 


: 
"3 FSC” TI 4 | HP 0 WO" 7 24.4... il A dd. Al. 


8.D, 


Of Proportion of Triangles, &c- 


- 3 1 _ CTC 
a IAC ECAaSs. oat. JT —_ — — 


Theorem LXVII. 


The ſides [48,49] of a Triangle are cat 
Proportionall 9 a Line [18] Pardlcl 
to the baſe [hy - viz. A.B::C.D. 


THe Line Hs being always moy'd Parallel 
4, towards By, ot at laſt meet with it in 
J M points at olice (for if any part of Hs ſhould 
d] 4 - 9 

touch before another , it would have been in- 


clia'd in that part to &+y, and by conſequence 
would not be Parallel) and dy conſequence in 
the pdints Þ andy. Since then s brgjuas at 
once upon both the fides of the Trianglez 8, 
«7; and at the ſame cime comes to the el of 
both, 8 and 4, it follows, that wheat is come 
to the middle of one, it is alſo at the middle 
of the other ; when it has paſt over three parts 
of one, it has paſt the like of the other, &Sc. 
d that By D, will be always ike parts of the 
des A*PB and C+D, and by con 
A+B.B:: C+D.D, and by diffolvi 
the compoſitien, A.B::;G.D. £L.E-D- 
Theorom 


5 OI" LI 


Of Proportion of TRIANG ES: 


Theorem LXVIIL. 

A Line [nf] cutting the frdes of a Tri- 
angle Progortionaly, us Parallel to the 
baſe [8]. 

FOr if any partof H+(that is y 8) ſhould touch 
the baſe £5 before another, it would be 


inclin'd to the baſe in that part, and by con- 
ſequence would not be Parallel. 9. E. D. 


y 
1] d. hee 


Theorem LXIX. 

The baſe is to the Parallel Line, [6] @ 
the ſides are to their parts next the 
cop [=]: That ws, Ej-F.G::B 
FEA. A::D-+C. GC 


por þ & being drawn Parallel to CD, it will 

be (by the Prec.irverred) D.C::BiA 
:: EF. (Er =) G therefore compounded ( ſup- 
poſing C D the baſe, and », the top) D-+-C 
 C:: BA. A :;: Ep@roecg& 3s. 
F+E (E.i.e)s 


Of Proportion of TRIANGLES. 


A —_— 


"Theorem LXX. 


A Parall. to the baſe, cuts off a part [X], 
. towards the top, Like [':: ] t0 the 
_ whole Triangle. 


av pi=aln . 
For the Angles ; by fo =ow3 and & Is 
common, therefore X is equiangled to the whole 
Triangle. 
Further, the fide? DC. C :: FE: G:: BA. A: 
Therefore Mterned, DC. FE::C.G 
atid FE.BA:: GA: 
Laſtly becauſeB. A:: *D. C, therefore Com» 
pounded, B+A.A:: DC. C, and Alrerned 
BA 7D+C :: A. C: Thus all the fides 
about the equal Angles are proportional; and 
by ® conſequence X is :: to the whole Triangle. 


Q.E. D. 


|» Theorem LXXL 
 Equiangled Triangles [410,S.7] arg :; © 


ut off, by the line 7 & þ,a =H6;Q, 

becauſe the Angle @ *= , therefore X = 

! S, therefore the Angle yy 1=(Z*x=)0, there- 

fore &-® Parall. 19; and by conſequence the 
Triangleand, is*;: (XÞ::)S, Q.F.D. 


E Theorem 


« Sup. 

1 XVII. 

z YT, 

2 Pre. 

b AX, 10» 


CCC RR CcÞ[Y CEC —_— "Wn ens 


_ ——_ 


De ——_——_—_— A 


Of Proportionof TRIANG LES, 


Theorem LXXH. 
| Triangle [4u9, S.] are like, whoſe ſides 


are Proportional. 


T Ake 27 =#?, and draw y & Parall. 0 n: 


e [XFIL -FA D-+-C Dy 
« - _ ., Therefore, "OW (= Clors? ) IT 

_ therefore, Af—=s: Further, = « =( A -C) 
\ Ax. 10 E 4 


£ LXIX. =: Therefore Ef=aCi ſo then S has 


' equal to X, and by ® conſequence — Angy, 
+ therefore is |; 2: (Xe) :) and. £L ED. 


_ mm 


Theorem LXX111. 


Triangles [19,5 whoſe ſides are Pro 
poritonal, are equiangled. 


'T His is Demonſtrated in the operation of the 
Trecedent z for the Suppolt' on »; ing the 
TOEMTY ant nrwd, ies »Þ& + 


I7X.X, and Angles co (X, which 8.7 ys Laden to) « 4j i 


Of Propertion of TRIANGLES. 63 


———— -—— Y—_— 


Theorem LXXIV. 


des | Treangles "649, S.7 are ©: which bave 
one Angle = , [1&4] and rhe faces 
about that Angle Propertienal B-|-A . 
On: C-|-D:: #42. | 


tA 
Fs - CU of, (by the Line. 4) eb, ay =#t,0 = Sup, 
- C Becaule the Ang! av==, therefore K®*==S, n x11, 


T2] nadby © conſequences : :,, now becauſe ATFB. o rx x1, + 
(4? or) A®:: CD. (Por) C: Theres 4 Conf. + 
ha fore 6» Parallel » 9, and by conſequence « »u# 4 Lx/1/.- 


\ngs, "T3343 @ $+- )% Q.E. D, r [ XVII. 


_—_— Theorem LXXV. 


Triangles [| «19,5. are ::, which have 
Prof two ſides Propertcondl [| B-|-A.D- C:: 
oy wy #0), and the Aezple oppoſite fo 
theſe ſider, = [=07] and anorber of 


f tel The ſame hand. 

2 - ; x - Py —_ 7 4' 
n _—_— ws THO NS Lag ” £2.28 'Þ of ETY EY "# 

« 1% VL N TT ien'd. 


Becaule - 


— —— 


CO O— — Q—O OO CLPe rr—s — —m—_— —— > IEREDS © 3 
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P Sup. 


4 Pre. 


Fig. £46 It 


Of PROPORTION in Omtrdl. 
E, fB,._\s | _ 
Fof , F={e=)s Therefore by Alter- 


ning and Inyefrting = (2+=)2 Q.E.D, 
It may appear alſo from the numbers, 


| >——— 


Theorem LXVI. 


Unproportional terms , are unproportional 
in all the foregoing Changes. 


ie LEC a 
'B BoD Then allo Alterne, Ge. it (hall be 
4" For ſuppeſc the one point only adyed, 
we (as iab,) A is now not ſo big in reſpe@t of 5 


as Cis if reſpeft of D(as we obſervet)[P—3%;) 


atdby conſequence Alternedly 5; for A is 


but =C, but b is C_ D, by a point.” All which is 
naturaly evident , by looking on the Lines, and 
may ealily be applied to the other Changes. To 
give one inſtanceig numbers, let ithe== I _ 


12.A 


then Alterned , EC be _ $ 1s con- 


tain'd but once and a 4 (viz. 4.) in 12, whereas 
5 is contain'd almoſt twice in 9: So that 

bigger in reſpe@ of 5 than 12 is, in ref] of 
$, or, what is the ſame, 12 is) in roect 
of 8, Oe CH A P. 


OA” ESTI oe ow > Ct _2þ7O RR. ” 


Of Proportion of TRIANGLES. 


CHAP. I. Parrt IL 


yy "i" 2 2 madiad n_— za ded a , pl 


Of Proportion of Triangles , &c- 


& OE EP py _ '- We Smanath. td 


Theorem LXVII. 


The ſides [48,49] of a Triangle are cat 
Proportionally by a Line [15] Parallel 
zo the baſe [BY], viz. A.B::C.D. 


THe Line es being always moy'd Parallel 
towards Þy, will at laſt meet with t in 
al points at ofce (for if any part of S s ſhould 
touch before another , it would have bcen in- 
clia'd in that part to &y, and by conſequence 
would not be ParaHel) and by confequence in 
the points Þ and yy. Since then « begs at 
once upon both the fides of the Triangleef., 
«7; and at the ſame time comes to the eml of 
both, & and 4, it follows, that wheat is come 
to the middle of one, it is alſo at the middle 
of the other ; when it has paſt over three parts 
of one, it has paſt the like of the other, &c. 
that B, D, will be always /ize parts of the 
des AÞB and C+D, and by —_— 
A+B.B:: C+D. D, and by diflolvi 
the compoſitien, A.B:: G .D. £L.E-D. 
Theorem 


59 


XXX. 


Of Proportion of TRLANG LES: 


Theorem LX VIII. 


A Line [45] cutting the fides of a Tri- 
angle Proyortionaly, us Parallel to the 
baſe [8]. 


POr if any part of «(that is y 8) ſhould touch 
the baſe £5 before another, it would be 

inclin'd to the baſe in that part, and by con- 

ſequence would nat be Parallel, ©. E. D. 


—— 


Theorem LXIX. 
The baſe is to the Parallel Line, [5y] at 


the ſides are to their parts next the 
cop [4]: Thats, EjF.G::B 
EA. A::D--C: C. 


Por £4 being drawn Parallel to C D, it will 

be (by the Prec. uerred) D.C: BA 
:: EF. (Er=)G therefore compounded ( ſup- 
poſing C D the baſe, and », the top) D-i-C 
. C:: BtA. A :: EÞ@r@-e 3D. 
F+E (E.i.e)G 


Theorem 


i i 6a At wo 


— — —_— 


Of Proportion of TRLANGLES. 


a —_——_— 


Theorem LXXk. 


A Parall. to the baſe, cuts off a part [X], 
. towards the top, Like [':: ] to the 
whole Triangle. 


For the Angles $© 75 ,= 992 and & Is 


Eyf—and 
common, therefore X is equiangled to the whole 
Triangle. 
Further, the ſide: DC. C :: FE. G:: BA. A: 
Therefore Alterned, DC. FE::C.G 
and FE.BA:: G., A: 
Laſtly becauſeB. A:: *D. C, therefore Coms 
pounded, B-A.A:: DC. C, and Alrerned 
B-rA.D+C:: A. C: Thus all the fides 
about the equal Angles are proportional; and 
by ® conſequence X is :: to the whole Triangie. 


2. E.D. 


Theorem LXXL. 
Equiangled Triangles [a10,S.] arg ::; 


Ut off, by the line fy; a 6,4% = 65h, 
C becauſe the Angle - =o Þ, ates X is 
! S, therefore the Angle y 1=({*x=)0, there- 
fore £2 ® Parall. 9; and by conſequence the 
TriangleanJ, is$*;: (XÞ::)S, £.E.D. 


E Theorem 
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UF, 


t Pre, 


u I X/IL, 
Inverted. 


w Def. 46, 


x Sup, 

; AV IL. 

z J/], 

a3 Pre, 

b AX, 10» 
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e L XF1L. 
d Conſtr. - 
e Hyp. Al- 
zerned. 

f Ax. 10. 
£ LXLIX. 
b XY. 

y Pre, 

k [ XX. 


IZ7XX. and 
Def. 45. 


% 
_— 


Of Proportion of TRIANGLES. 


Theorem LXXH. 
Triangles [49, S.] are like , whoſe ſides 


are P roportional. 


TAke ey =#7, and draw y & Parall. On: 
Therefore B-I-A C— (255) TR 
; ep Hes Clord7 7: > 
| E D+C 
- fon FA . . — —_— — 
therefore, Af — He : Further, £ = FOLTF ;) 


e== : Therefore FF =e(;-ſo then S has 


equal des to X, and by Þ conſequence — Angs, 
therefore isi:: (X*::) and, LED. 


Theorem LXXIII. 


Triangles [an6,S5.)] whoſe ſides are Pro- 
portional , are equiangled. 


THis is Demonſtrated in the operation of the 

Precedent , for the Suppoſition b; ing the 
ſame in both, it is there proy'd, that '$ has —= 
Angles to (X, which has! — Angles to) « 10. 
LED. 


Theorem 


«s 


vs CD CD 
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Theorem LXXIV. 


Triangles" «10, S.7 are ::, which have 
one Angle =, [«=4] and the fides 
about that Angle Propertional B-[-A . 
C-|-D:: $2.40. 


Ut of, (by the Line. 4) e 6, ay —=#£,fC. m Sup. 

Becaule the Angl-a%==, therefore K®==S, n x17, 
and by © conſequence iis: :,, now-becauſe A=|B. o 7x x7. 
(SePor) A®:: CHD.(4{Por) C: There- 4 Conft. 
q fore & y Parallel n 9, and by conſequence #18 4 7x31. 
i$*::(X::)S Q.E.D. r I.X/lI 


Theorem LXXV. 


Triangles | an0,S.] are ::, which have 
two ſides Proportional [| Bj-A.D-| C:: 
S:.SC], and the Augle oppoſite to 
theſe (ides, = [I=CT] and another of 
Fhe ſame hand. - | 
! Sup. Al- 


Cut off (by the Line 8) «Ge Y=d4, 0%. roach 


: Y CE Eon —_— u There- t Cox . 
Becauſe ( ſor) A (Sf or)C U py 


fore &+y Parallel y 8. Now the Angle ff = wy 

(9n=)x: Therefore Xx — S, and by con- X Y'XIF-. 

ſequence 7:: , but ans *::(X::)S. QED. y x, x, 
E 2 Theorem 2? ZXY1, 
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Theorem LXXVI. 


A Right-angled Triangle [ab c], divided 
by a Perpendicular [a d] from the _ 
to the ſubtendemt , 6 :: its parts [a bd, 
adc]}. 


FOr each part has one Angle common to the 

whole, viz. Band C, and one Angle |_ 
(viz. at D,) » =BAC: Therefore the whole 
15 d equiangled to its parts, and by conſequence 
©3s:: to them. £. E. D. 


Thorem LXXVIL 


The ſides of a Triangle are Proportional to 
the parts of its baſe, divided by a Line 
that cuts the oppoſite Angle in the middle 
fg. A:: D.C. 


Raw out A, Infinitly, and GI Parallel FH, 
therefore the Angle FGI4 — (HF Ge = 
HFE4S —)GIF, and therefore the ſubtendent 
FIf —=FG, &# But, (B thatis) FG. A::D.C. 
2. E.D. 


Theorem 
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Of Proportion of TRLANGLES. 


Theorem LXXVIII. 
Triangles of the ſame height, (or between 


the ſame Parallels ) are to one another 


a their baſes, that 8,$.Z:;,DC.CE. 


Take DB=—CEF, therefore Xh — Z. Now 

if CA be mov'd, on the point A, as ona 
Center, towards AB, they will at Iaft meet : 
and CA ſhall at the ſame time have paſt over 
the whole Triangle, (ABC,) and the baſe (BC) 
and by conſequence when it has come to the 
middle of one, it will be at the middle of the 
other ; and ſo, in Proportion , whatſoever part 
it has paſt over of the Triangle , it will have 
palt over a like of the baſe ; and (by conſeg.) 
will divide the Triangle and baſe Proportio- 
nally; that is, that S ſhall be to (X==) Z :: 


DC.(DB=)CF. &.E. D. 


Theorem LXXIX, 


Equal Triangles XN, S, having one = Ang. 
[ at C7 bave their ſides about this Ang. 
reciprocally proportional, AC . CE :: 
DC. CB. 


T Ft the = Angles ECD, BCA, heſv joyned 
that E A, B D may be Right-lines, (which is 
E 3 poſſible ; 
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polible ; as may eaſily appear from III. as 


1 Pre, the IL does from I. Then joyn BE: Now, 
kForX=S AC, =(> k = I. DC 
Sup. CE — \Z(i we =) cn -_—_ 


Theorem LXXX. 
Parallelograms O,S,7] of the ſame height, 


are to one axother, as their baſes [| c 0, 


dg]. 
Ixxx, PFOr the | mens, oy rs O; allo D FG, ; 
mrIXXVI is4 $ But = = and Alterned | 
Z Z q 
CD __{:O, __ whole \O | 
n 4x, To ma” =(L9n=S902)2- Q2.E.D | 


Theorem LXXXT. 


Parallelozrams | O, S, ] having one Angle | 
=>" [ at; c] have their ſides about this 
Angle reciprocally proportional, EC, 


* Sup. Or ſince So=O, therefore Z S (vie. the |} 

PIXXII, Triangle ECD) P? — z. BCA:) | 

a7 XXIX. and 4 therefore, EC.C &: : B Cc. CD. | 
2. E.D. 


The orem | 
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——_———— CO 


Theorem LXXXIL. 


Parallelograms ['S, O,] that have one Ang. 
=, (and by conſequence all Reftangles) 
are to one another in a reaſon © compoun- 


ded of that of their | ſides. 


Or ſince fuch Figures have both Length and 
Breath , to know the reaſon of one to the 
other , it is neceſſary to compare both their 
Length an4 Breadth, (that is, their ſides) and 
out of the reaſon of both theſe, is compounded 
the reaſon of the Fignres, For inſtance, if $ 
be twice as long, and thrice as broad as O, 
then S is two times thrice, (that is, 6 times) 
as big as O, (as may be jeen by the prickt 
S 


. Een DB, EB 
g ran 'E.D. 
Lines, in S,) ſo that D=r2 Th © L.E.D 


—_— 


” 


Theorem LXXXIII, 


Like Parallclograms | S, Q, ] are in a 
Duplicate reaſon to that of their Ho- 
wologous ſides, DB, BA,EB,BC. 


He reaſon of Pgrs.-as we have faid, is 
(compounded or, ) made up of the reaſons of 
their Length and Breadth. - But now in Zk4e 
Pgrs. the reaſons of their Length and Breadth , 
E 4 are 
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are the ſame, (that is, S is juſt as much broader, 
as it is longer, than O: ) So that, whereas in 
the former Propoſition, to find the reaſon of 
StoO, we were to joyn together the reaſons 
of their Length and Breadth; here it will be | 
ſufficient to take the reaſon of either , twice ; 
becauſe they are both the ſame: Thus, if S be 
twice as long , and ( by conſequence) twice as 
broadas O, then it is two times twice (that is 
4 times) as big as O, and this is call d Duplz- 


\ Sup. catereaſon. For Lines thus , oy Fe ma and 
t Pre, DB__EB, , 5'=(37 ==) | 
cm xc =5 \rc-) | 


DB EB | 
2 ga ® 2ge 2.E.D. For further 1l- 


luſtration , 
Fig. I, If the Length of S, be to the Length of ©, 
v Def.42, as 4 to 3, by * conſequence the Breadth muſt 


W Pre, be as 4 to 3 alſo. Then DT _ , that 


M2 +. Vit. 16 » as appears by the little 
Squares in S and O, 


Theorem LXXXITV, 


Parallelograms ['S, O,) are equal, which | ] 
have one Angle =, [[4. 8, ] and the | 
ſides about this, reciprocally proportional. 


Je. WfA.D:: C.B, then S=O. Now 


Alterned, A.C:;D.B; that is, S is as 
much 


þ 


? 
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much longer than O; as O is broader than S , 

and * ſince the bigneſs of S toO, is made up *ZXXXIL 
of the bigneſs of the tides, if S be 3 times lon- 

ger than O; and O 3 times broader than S, 

theſe two reaſons in being compounded deſtroy 

one another, and Sisleft =O. £-.E.D. 


| —_——_——— 


Theorem LXXXV. 
All Squares are :: ( Fignres, or) Pors. 


For AYy=BandCy=—D, therefore, A. 7 Sup. 
C::zB. D,and Alterned;, A. B::C.D: 2 Ax. 10. 
Therefore Sis *:: O. £L.ZE.D. 2 Def 45d 


bm 


Theorem LXXXVI. 


Like Rett-angles ['S, O,] are to one ano- 
ther as the Squares of their Hemolegous 
ſides, AB. 


S BT A Aq b7XXX/II 

For at=( 23*=); . L.F.D. e Pre, with 
q 

LIXXxXIIL. 


Theorem 
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Theorem LXXXVII. 


' F.LXXXII T r1angles that bave one Angle =, areto 


one another in a reaſon compounded of 
that of ary ſides. 


I XXX. FOrTriangles are 4; Pgrs. (Diameters being 
drawn from E to D, and from AtoC,) and 
likewiſe receive the mn ſides with S and O, 
e I XIIl, 29, LE B 
fIXXXIL Bu to =(2= _ Txe Q: ED. 


Theorem LXXXVIIL 


fLxXXxW Like Triangles, are in a Duplicate reaſon 
to that of their Homelogous ſides. 


FOr theſe, again, are 5 the Pgrs. S and O: 


iS S D B ,E B 
e LXIIL * ZOOM E "Io =) 
drxextl, TTY IO 9 B BA 9 20 


Theorem 


rem 
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—— 


| Theorem LXXXIX. 
Like Pgrs. [a d, e g] plac'd::, and having 


one common Angle [c], receive the ſame 
Diameter [cb]. 


JF not, let the inner Pgr. be CFHG; and 

draw F G parallel D B: Therefore, the 
Angle CGFi—=(Dk —) CGH,(for CEHG 
is ſuppoſed :: to AD.) The like, if H fall on 
the other ſide the Diameter, therefore ſince H 
can fall on neither fide the Diameter, it muſt 
fall upon it, £. E.D. 


Theorem XC, 


Like Fegures || abcde, fghik, ] ff 
many ſides , may be divided into an 
equal number, of :: Triangles, by the 
Lines [ac, ad, fh, fi}. 


He firſt part is plain only by looking on the 
Figures; the ſecond, that the Triangles 

are ::, is prov'd thus : The Angle B=G; 
and the ſides, AB. BC::1FG. GH: There- 
fore the Triangle ABC® like FE GH; and by 
 theſame reaſon AED like FKI. Laſtly CAD 

$ *like HFI; (for the whole Figures were ! equi- 
angled, and equal Angles have been taken away 
on ® each fide, therefore there remains = Angs. 
to CAD and HFI. £L.E.D, Theorem 
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t IXIF. 


u 4X. 10. 


" IX. 


Of Proportion of TRIANGLES. 


Theorem XCT. 
Like Figures [a bcde,fghik,] are t 


one another, in a Duplicate reaſon ( o 
a the Squares) of their Homologous ſides, 


FOr (every Triangle _ P3aPegr.) the f\: 
Triangles ABC == 2 > (= - = (an and 


FGH " FGq 
AED __ AE ang CAL cad ,cD But 
on wa | þ habe | bs 
becauſe AB.BC ::FG.GH IG? 

BCCD :: GH.HI 


foref AB.CD:: FG. HI; andby the ſame 
reaſon AE.CD::FK .HI; and Alterned of 
a YH AS 


both together CG—ET—EK: Stnce then 


the reaſon of all theſe Homologous fides, is equal, 
ABC AED CAD, =22) 


the Triangles — FG” Er nr —?F6 


ABCDE RE. > 6 
Therefore-the wholes FGHIK W 2 = =G = 
ABq 


FGq 


WHY 2 


Theorem 


CC 


fo 
C 
C 
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Theorem XCII. 


Circles are to one ansther in a Duplicate 

reaſon of their Diameters , (or, as the 
Squares of Diameters LXXXVI. with 
LXXXII1.) 


T Hat is OLADEF _— 3B — ABq jr oo, 
ary* Os tink 
kt Qt ad 9 —_——.2 PY:y And 1 in the 'S © ADE, 


let hers bs in inſcrib'd a Polygon ( or many 


'F 
Q, ado 
46h A... = 5 (which appears to be poſſible, becauſe 


fided = ) Z in ſuch manner that 


the ſides of the Polygon may be ſo multiplied 


till they come to be = Circumference of the 
O it ſelf, and by conſequence whatſoever the 
O exceeds, Z may likewiſe exceed, ) Then 
in the O,e & 0, let the Polygon X be * inſcrib'd, 


:Z. Now the , AFBis *:: "wk and by 
conſequence madly 2 An d,Zz= (5 

| eſo TRE aB"'X —\aph 
= ]2— : But ——+ b There- 

)2=; = a— 2h —27 Zz here 
fore X, = O, a48&. <L.E.A. Therefore 
O, AD , A. _ABq 

Q.E. D. 


F7= "7 "28q 


Theorem 


* See Pro- 
blem. 

x XC. 

y Pre. 

* LXXIIL 
3 Confir. 

b _— 
© Ax, 5+ 


Cx, 
e 


81, 
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Theorem XCII, 


All the external Angles of ary Polygon are 
equal 2, Angles. 


Polygon inay be divided into ſo many 
Triangles , as it has ſides, by Lines 
drawn from any point within, to the ſeveral 
Angles; this appears by looking on the Figure, 
2, And by conſequence it contains twice as 
many 4[_ Angles, (as it hasſides;) except « 4, 
which are about the point in the middle, ( for 
all nt: Angles about a point are = 4|_). 
þen , drawing out, the ſeveral fides; 
Fact? Snſt ys ot N PO 2 Angles 4 = 2 
; and by con ce all the Angl-s to ether, 
|; as _ pnſequency a OR = to ewigs as 
many} , as there ate fides. ys 
4+ But the inward Angies ie prov'd — = ® 
theſe, except 4, f and therefore the outward 
Angles remain=4|. £Q.E.D. 


OE —— 


Theorem XCIV. 


Three only Regular Figures (that is, whoſe 
ſides and Angles are =) can fill a ſpace, 
viz. Triangles, ain A, Squares, as in 
C, and Hexagons, as in 'B. 


FOr ſince all the Angles about a point are 
68484: 1. The 


w=S US 


Of Propertzow of T RIANGLES. 


T5 


1+ The Angle of a regular A is = 4 2|_ by 


(becauſe all the 3 Angles are =) and by con- 
ſequence 6 of theſe joyn'd together, as in A, 
are = 4 |_ Angles, forp2| —4|.. 

2. The Angle of the [J is'[|_; and by con- 
ſequence the 4 at C are = 4 [_- 

2. The Angle efa Hexagon 1s &— x and3|_, 
and by conſequence the 3 joyn'd together in B 
xe —=3 and3{ , thatis, 4| . 

Now all Figures that have more ſides than 
this, have their Angles bigger than it, and by 
conſequence 3 of them ( which is the 8 leaſt 
(wumber) that can make a plane Angle) will be 
C4[_ ; In the Pentagon (of 5 fides) 3 Angles 
will be J, 4. thankyg] . £L.E.D. 


—_———— 


—_——_#_w 


| m——— 


Theorem XCV. 


Like Figures, ['S, O, Z,X,] fram'd a like 
upon Propertional baſes, [a.b::c.d] 
will be themſelves alſo Proportional, Viz. 
$.0: 4 . & 

$ "Sis Z 

FOr , O I (= 2= 7H— )=- 2. E.D, 


Theorem XCVI. 


In a Circle, [bac, bad,7] the Angles are 
Proportional to the Arches [| bc, bd, 
that jubtend them, 

FOr the Line AB, being mov'd towards C, 


at the ſame time will diſpatch both the 
Angle 


i Def. 


k Pro, 2- 


I XCT. 
m LY, 


for A. Be: 


'% » D, SUP» 
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A, and the Arch BC; and by conſequence 
when it comes to the middle of one , it will be 
at. the middle of the other , and ſo forward ; 
ſo that in fine, whatſoever-part BAD will be 
of BAC, BD will be the ſame part of BC: 
Therefore the Angle BA D, will be to BAC 
>: ArchB, to BC. £L.E,D. 


- 


Theorem XCVII., 


A Polygon conſcrik*d about a Circle is = 
10.4 Right Angled Triangle, whoſe baſe 
[45] #5 the Compaſs of the Polygon, and 
11s height [46] the Radins of the Circle, 


DRaw the Radius's AH, AJ, Oc. to the fides 
of the Polygon at the point of touching, 
then take SH= BH; and HC=—HC; and 
ſo forward, *till you come to N B; then draw 
@ Z parallel 25. Erect the Perpendiculars, 
HO,IP,KQ, ©c. andjoyn OG, OC; PC, 
PD, &c. Now, becauſe the Angle OHBn=— 
(þ 2=)a&H, therefore HO is? parallel to 
a 4; and by 4conſequence HO = (aþ89=) 
HA; therefore the As, BAC and LOC have 
the ſame height ; therefore BAC" — (EOC 
\—)64AC: Inlike manner CaD—= (CPD 
—) CAD.&c. and, in fine, Gat —(GZB=) 
GAB. So then all the parts being equal, the 
whole 4 & £4 *= to the Polygon. £.E.D. 


Theorem 
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Theorem XCVIII, 


Everry regular Polygow is equal to a 
Right AngPd 2 , whoſe baſe is the Com- 
paſs of the Polygon,and its height,a Per- 

endicular [ah to the ſide of the Polygon 
F c] from the Center, 


FOr that Perpendicular [4 þ) will be the ſame 

with the Radius of the Circle that may 
be inſcribed in ſuch a Polygon, and than the 
reſt follows from the Precedent. 


Theorem XCIX. 


A Circle s = toaL_ Angled A , whoſe 
baſe is the Circumference of the Circle, 
and its height , the Radius of it. 


1.E Very » Polygon conſcrib'd is (C_, and in- 
ſcrib'd is 7}, then the (. 

2. The compaſs of a Polygon conſcrib'd , is 
C_, and inſcrib'd is "J, than the *circum- 
ference of the Circle, 

3» This | Angled A will be » ”J than any 
Polygon conſcrib'd, and ©_ than any inſcrib'd, 
(becauſe the circumference of the O, which is 
the baſe of this Triangle is *C_ than the com- 
paſs of any inſcrib'd.) Therefore it will be = 
to the 7M For 


77 


u 4x, Go 


w XCF/1l, 


X AX. 5, 


Nete. 


y Conf. 
z XLLX. 


4 LXIIh 


Of Proportion of TRLANGLES. 


For if this Triangle be (_ than any thing 
that is bigger than the OQ, and "7 than any 
thing that is "7 than the (9, it follows that 
it mult be equal to the O. £C.E.D. 


And this is cald the Squaring of a Circle, 
viz. to find a Right-lined figure equal toa Circle; 
upon this ſuppoſition, that the baſis given is 
equal to the circumference of the Circle. - But 
actually to find a Right-line = to the circumf. 
of a (, isnot yet diſcoyer'd Geometrically. 


Theorem C, 


An equat Legg'd Triangle abc? 4 
Segment , #s CG. than % the Segment. 


Raw the Radius FB Perpend. AC, and the 
Tangent DBE , which will be Parallel to 
AC, (becauſe the Angle AGByis| *= 
DBG) further draw AD and CE Parallel 
GB; DC will be a Pgr. and the Triangle ABC 
half of it ; but the whole Pgr. is C_ than the 
Segment ABC; therefore 4 Pgr. viz. ABC, 
{_. © z the Segment. £Q.E. D. 


Theoran 
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Theorem CI. 


The Triangle DCB is ©. than * the mixt 
Triangle A CB. 


[Ft AB and DC be Tangents : Therefore 
DC=+»DA, and Angle (DCF, <is hk, Þ® 2. 

(— D'CB; therefore the ſubtend. DB =. © XLIX. 

(DC=) DA: Therefore the Triangle DCB © 7 

f_(DCAEC)ADC, the Triangle mixt, © XY. 

and by conſequence is more thanz ABC the * ZXX/UT 

Taiangle mixt. £2.E.D. 8 Axﬀe 5. 


From the two Preceding Propoſitions it wore; 
appears, that figures inſcrib'd and conſcrib'd , 
if the number of their ſides be doubled , do 
approach the Circle by more than half the ſpace 
that was before left. 


Theorem CII. 


A Cirele contains more ſpace , than any 
other figure that us equal to a Circle. 


FOraOis=[ Angled A whoſe baſe is the Þ XCLF, 
circumference of the O, and height , the 

Radius A B., But the Square C D (which we 

ſuppoſe = tothe Q) is | = to [_ Angl'd A, igopy, 

whoſe baſe indeed, is the ſame with the former, 

(becaufe the.compals of the Square is ſuppoſed 

=circumference of the (9 :) but the height is 

the Perpendicular AE. Q.E. D. 

F 2 
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Of Proportion of TRIANGLES. 
A, 217 the Arch BE; ani be ennfarnay; 
when it comes to the middle of one , it will be 
at the middle of the other, and ſo forward; 
ſo that in fine, whatſoever part BAD will þ 
of BAC, BD will be the ſame part of BC: 
Therefore the Angle BAD, will be to BAC 
*: ArchB, to BC. Q.E,D. 


,- 


Theorem XCVII. 


A Polygon conſcrib'd about a Circle is = 
to 4 Right Angled Triangle, whoſe bai 
[48] u the Compaſs of the Polygon, 
15 height [<6] the Radine of the Circh, 


DRaw the Radius's AH, AI, Oc. to the fide 
of the Polygon at the point of touching 
then take SH=BH; and HC=—HC; an( 
ſo forward, *till you come to N B; then dray 
@ Z paralle} £f. Eredt the Perpendicular, 
HO,IP,KQ, @&c. andjomn OG, OC; PC 
PD, tc. Now, becauſe the Angle O HB == 
(þ 2=)a£&H, therefore HO is P parallel ty 
a 8; and by 4conſequence HO = (af9=) 
HA; therefore the As, BAC and &OChare 
the ſame height ; therefore BAC* —= (4OC 
ſ—) 6AC: Inlike manner CaD= (CPD 
=) CAD:V&c. and, in fine, Gaf —(G ZB=) 
GAB. So thenall the parts being equal, the 
whole A « £4 *= to the Polygon. £.E.D. 


Theorem 
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Theorem XCVIII. 


Ever regular Polygon is equal to 4 
Right Angld a, I e baſe 1s the Com. 
paſs of the Polygon,and its height,a Per- 

H__ [a h] ro the ſide of the Polygon 


b c] from the Center, 


FOr that Perpendicular (4b) will be the ſame 

with the Radius of the Circle that may 
be inſcribed in ſuch a Polygon, and than the 
relt follows from the Precedent. 


Theorem XCIX. 


A Cirile is = to a_ Angled A , whoſe 
baſe 1s the Circumference of the Circle, 
and its height , the Radius of it. 


i.Þ Very » Polygon conſcrib'd is C_, and in- 
ſcrib'd is ), then the Q. | 
2- The compaſls of a Polygon conſcrib'd , is 
£©_ , and inſcrib'd is "J, than the *circum- 
ference of the Circle, | | "® 
3- This|_ Angled A will be » "7 than any 
Polygon conſcrib'd, and (_ than any inſcrib'd, 
(becauſe the circumference of the Q, which is 
the baſe of this Triangle is *C_. than the com- 
paſs of any inſcrib'd.) Therefore it will be = 
to the Q. F For 
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For if this Triangle be (©_ than any thing 
that is bigger than the. , and 7) than any 
thing that is "J than the (Y, it follows that 
it mult be equal to the Q. £L.E.D. 


Note. And this is calld the Squaring of a Circle, 
viz. to find a Right-lined figure equal toa Circle; 
upon this ſuppoſition, that the baſis given is 
equal to the circumference of the Circle. But 

actually to find a Right-line = to the circuntf. 
of a (, isnot yet diſcover'd Geometrically, 


Theorem C. 


An equal Legg'd Triangle [abc] mi 
Segment , 3s Co than + the Segment. 


- 
er ene ents rn ere a 


JJRaw the Radius FB Perpend. AC, and the 
y Confe. Tangent DBE , which will be Parallel to - 
z XLIX, AC, (becauſe the Angle AGBy is|_ *= 
" __DBG) further draw AD and CE Paralk 
GB ; DC will bea Pgr. and the Triangle ABCY F 
half of it ; but the whole Pgr. is C_. than th 
Segment A BC; therefore + Pgr. viz. ABC, 
47 XII, (C445 the Segment. ©. EF. D. 


A re NOIR . 
1 aa 
mT es EE 
- =_ wn, 


Theorall;.. 


Of Proportion of TRIANGLES. 


Theorem CI; 


The Triangle DCB is © than * the mixt 
Traangle A'CB. 


T,Ft AB and DC be Tangents:: Therefore 

". DC=b®DA, and Angle (DCE, < is |_ * Z. 
d— D'CB; therefore the ſubtend. DB «_ © XLIX. 
DC=) DA: Therefore the Triangle DCB © 71. 
C(DCAYEC)ADC, the Triangle mixt,, © XY, _ 

and by conſequence is more than 3 ABC the *ZXX7171 

Taiangle mixt. £2.E.D, E Ax. 5, 


From the two Preceding Prapoſitions. it yore; 
appears, that figures inſ{ctib'd and conſcrib'd , 
if the number of their ſides be doublet , Yo 
proach the Circle by more thati half the ſpace 
that was before left. 


Theorem CII. 


A Cirtle contains 'more ſpace , than atiy 
other figure that is equal to a Circle. 


OraOis=?| Angled A whoſe baſe is the bk xc. 
\circumference of the O, and- height , the 
_ A B. But the Square C 2 Cd we 
uppoſe = to the O) is! = to [_ Angl'd A, i 
whoſe Fe Sarhmhy Los Cn ACHE. 
(becaufe'the compaſs of the $; are is ſuppoſed 
=circumference of the :) but the height is 
TWetie Perpendicular AE. Q.Z.D. 
F 2 CHAP. 


So 


k XX XIY, added an — height (B) & therefore the R 


Of the Power of LINES, 


CHAP. IV. Paxr I. 
Of the Power of Lines. 


The Power of Right-lines, is when they 
are ſo plac'd a5 to comprehend the greatef 
ſpace;, which is when they are ſet at Right- 
angles, Therefore a C7 and [7] are calls 
the Power of Lines. Note, two letters ſet 
together AB or AE, (or with a Note of Mut 
tiplication between them, AxB, AxFE,) 
ſugnifie a (7 made of thoſe two Lines. And 
AA, or AxA, or Aq, or QA, ſiniju 
the Square of the Line A. 


Theorem CIII, 


A Rettangle [7 BY of two whole Lim: 
[ZB] =trothe Keftangles | AB-{-EB] 
that are made of one whole (_B] and of th 
parts [A, E] of the other. 


JF Z =A +E ?@For to = baſes (vit 
then ZB—AB-|EBC Z, and A+E) therei 


angles are =. » E. D. 
wy Scholiu 


Of the Power of LINES. $1 


Scholium. : 


The Reftangle of the whole Lines |Z BJ s pig. 17, 
an} alſo = to the Rectangles of the parts of 
each Line. [viz. C,D.A, E.] 


hey 

bp AB=JA C-+AD 

ght: FOr, ZB! =f+ ! j fo there- 1 Pre. 
uld EB —YJE C+HED m Ax, 6. 
ſet fore, ZB=AC-+ AD+EC+ED. £.E.D. 

Aul- : 

E,) 

And Theorem CIV, 

io 


A Reftangle ['Z AT of the whole, wi! - 
Ne” of its parts, [ Ai == to the Q ©» + 
fame part, [A] tw the © of 
Parts [_A, E] together. 


Or, ZA®» —AA (4.e. Aq)-F A. For the 
EB] ſame height, Ais added to 9 = baſes Z and * 
f th} JA,E: Therefore the (3 ZAis=AA-FAE. 
2. E.D. 


Tc F 3 Theorem 


?PCLL 
* Pe. 


Fig. Preced. 


7 C11, 
'CIF. 


Of the Power of LINES. 


ks 


Theorem CV. 


The Q of the whole is = Q of the parts, 
-+ to the Reftangles made of the ſame 


parts, viz. Zq=AqFEq+ 2M. 


ZE1=—7EE(i.e Eq)-|-EFA 
For ZZP =y + ; 

ZA1—YAA 46Agqy +AE 
thatis, 22 =Fq+AqF2. £.E.D, 


Theorem CVT. 
Zqt+ Eq=2ZE-+Aq. 
ZE £f-=} 


For zZqr=4 + E—Eq 
(ZAT—=)AqF-A 


' Therefore Zq-FEqQ=ZE=FAgr=tF ZE. tc 


2ZE-Aq £B.E.D. In numbers thus, 
36+ 4 = 12-=t 16 12, - Suppoſing Z to 
6, A4. E2. - 

Where Note, that a Square , is a yumber 
Maultiplied by it ſelf; and a ReaGtangle , two 
numbers Multiplied by one another. "Th 
like inſtance in numbers might be given in the 
other Propoſitions, | 


Th-oren 


Of the Power of LINES, 


0 Lg F.. 


Theorem CVII. 


The Q of the whole[_7, ] and of either of 
z1s parts, [ET] added to it, ( as of one 
line ) ts = 4. (1s made of the whole 
[Z] and that ſame part [E;] -{- Qof 
the other part [A]. 


Pe. Q,Z + E =4ZE+A.q. | 
For,QZ-FE=(Zq+Eq+2ZE.Q.E.D. tC 
Ne ISS 


| 
2ZE-tAq u Pre, 


Theorem CVII. 


The Q of the balf, [37] is = DAof the 
unequal parts, LA+E, andB] +Q_ 
of the intermediate part [| E ]. 


Iz. Aq(i.eQ,z3Z) =A+ExB-+Eq 

For, A—ExA —E(ieB)*—=(Aq— vSh.CL. 
X#-FEA—Eqi.e.)Aq—Eqg. Therefore, 
A+ExB-FEqQ=AGg L.E.D. 


F 4 Theorem 


84 


ICY. 
z Ax.5. 
2 LXXX- 


For, 
S9r== 


Eq 


Of the Power of LINES. 


Theorem CIX. 


The Qs of the unequal parts [|'Z and B] 
are equal 2 Qs of the half [A] andef 
the intermediate part [ E ]. 


PR. Zq+Bqz2Aqt2Eq. 

For Zq(tc. = =ach X-I-Eq. 
And , Bq(#e,.Q,A—E)* —Aq—2 Eq 
Therefore 2q-EFBq = 2A9-i=2E4- L.E.D. 
For 2 A and —2 A deſtroy one another. 


ye 


Theorem CX. 


The Q of the whole [| A 7 with the piect 
added, E] and of the piece added, 
double to the Qof | the half, %'A, ant of 
the balf with the piece added : AE. 


JR ZqiEq=2Q, iA+2Q, z ATE 


ag* "= —==Þ2Q4 A. 
q” nn_—_ ; 
zAqu= $292 


_— Ce ng 1=2 2Q3A-+S 
_p_ 2. Ee. D. 


2Eq 


Theoren 


Of the Power of Proportional LINES. 35 


Theorem CXI. 


The Q of the half with the piece added, 
LE,] « = to the F the whole, A] 
and the piece added s of the half, 
and of the piece adaed. dd , 


ple. Q4A+EL=E+ Q4A+Eq POR 
L.E.D. 


z 


CHAP. IV. Parr IL 
Of the Power of Proportional Lines. \ 


Theorem CXII. 


In Proportional Lines [A.B:: C. DJ the 
[3 of the extreams [AD] #&#=(09f 
the middle [BC.] 


TF 
DRaw out F and In G. *% Becauſe the (CJ 
we HE. 
ABis:: CD (<finceA.B::C.D) fthere- 
fore they have the ſame Diameter LG: # _ 
ore 


[ 
i 


6 Of the. Power, of Progortieual, LINES. 


LGH=LGI 
fore the Triangles y LKA—LK nd there- 
KGE —=KGF 
fore (the = Triangles being omitted) the AE 
KH= KL. and the-common DC being a 
to. theſe , D-C+KHhb =DC+ KL, thatis, 
AD=BC. &£2.E.D. 


Scholium, 


The (CJ of the extreams is 
== to the {] of the middk. 
Note, This Propoſition, 
iscall'd the Catholic The: 
ozem and is the Foundation 
of the Golden Rule in Arithmetick. 


T7 | _ F LA 1 "”" K.4 Ts - 


Theorem CXIN. 


In a Reftangled Triangle [hei.] the Q. 

of the ſubtendent [_h, i. ] is = to the 

wy Qs. of the 2. ſides, viz. A=B--C 

the | Dk I] the Pp. ED. The, 

IEXXP TI, Fes I hy alſo 1H HE, HD==; 
n= rod k Therefore, A. a5h, ::HL os But,! HI= 


I D B 
® Ax. 10, 4 do Thertire, A=$-+- L. ED. 
HD C 


Theoreo 


- 


* | Of the Power of Proportional' LINES. 87 
' Theorem CXIV. 


In Acute-angled Triangles, the Q. of one 
fide [ C,)] # leſs than the Q's of the 2 
other [.Z,B] (by 2. ZE.) 


Viz. BqF Zq=CqF2ZE. Letfaltthe 


| For, "|| (Pp. DE. ® Pre. 
OR APD Ag. 
dk. # DgFEGt+Z 9 
Jill 
he ®. o |]. | 
ion | D Ss ZE OFF. 
of" (ad 5 D 


Cq-FÞ 2 ZE, NB. E. D, 


Theorem CXV. 
In Obtuſe-angled Triangles, the Q. of the 
ſubtendent of the Obtuſe-angle , is Go 
than. the Qs of the 2 other ſides (by 2, FE.) 
Raw out A, to E, and let fall the Pp, DE. 


Thatis, Bq= Aq+ Cq-F2 A. 
For, P1r ; 


FRAN GN 
Zqa +. Dq 
ExI 


PW. A%YLOELDY 
Aq+2A-HEq-FDq 


4 | 
Aq-2ZX -+ Cq. £L.E.D. Theorem 


"* 


83 Of the Power of Proportional LINES, 


Theorem CXVE. 


in Triangles, that Angle us right, th 
Q. of the whoſe ſubtendent is = to thy 
Q's of the other ſides. 


Or if the Angle HE I, were Acute or Oh 
tuſe, the Q. of the ſubtendent , H T, would 
ber -Jor 7, then the Qs. of the other ſides, 
contrary to the ſuppoſition : Therefore it is | , 
£2. E. D. 


Theorem CXVII, 


All like Figures made upon the ſubtenden 
| of an, are = to thoſe made upon thi 


ether 2 ſides, viz, A=B4-C. 


POr A,B, C, are to one another as the Qs 
* tof their Homologous ſides, DE, DE,FE 
But the Q.of DE is =* Q, DF-FQ, FE 
w Therefore the Figure AZZB--C. £.E.D, 


Theoren 


OOO De 
LXXXTV |S fp EXXXV- 


_ 
|S 

Z +E ® 
, fQ 


— 04 26 


IEOREMS. 


ny gt_ _ Af TY pls 'Y5 wa vw g- CEOs 
a bk. 4 
X i y bin "3.43 O02 : WD... 


Of the Power of Proportional LINES. 


—— 


Theorem CX VIII. 


The ſame thing ts true of Semicircles. 


r Os are to one another as the * Q's of 
their Diameters , Y therefore alſo Semicir- 
ces. But the Q. of the Diam. F H is = to both 
the Qs. of the Diam's. FG, GH, therefore the 
Semicircle BA — BD--CE. £.E.D. 


Thorem CXIX; 


The Squaring of the Lunes (or, half moons) 
| of Hippocrates of Scio. 


I REcauſe the Semicircle AB? —=BD--CE; 

therefore, leaving out the common B and 

C, there remains the A, A == to the 2 Lunes, 
D+E. 

2. When the Ais —= Legg'd, the Lunes 

are equal, ( the Diameters of the Semicircles 

being equal) and both together ( D-+E) are 


=3®to the whole A, IK: Therefore either of a px7x;5, 


them are = toz the A, viz. IorkK. 

3- But when the A is ſcalene, it is as difficult 
to divide it, by the LineGZ, into 2 parts = 
to the reſpeCftive Lunes D; E; as to find the 
Square of a Circle, Of which we ſpoke before 
in the Note on Theorem XCIX. 


Theorem 


89 


x XC1l, 
Y LXIIL 


F.CXYIII, 
z Pye. 


Fig: CIX, 


F.CXP1IL 


"5 ” 
” 
4s W P 


$5 Of the Power of Proportional LINES, 


Theorem CXX. 


I. Lines ina Circle ; [a b, d c;] cat then. 
febves proportionally. 2. Anil their par 
make = I's, viz. IBEA=CED. 


b IF. Y he Angle 4 Cb—B d There 
e II. CI II = | . 
4Z XX. forethe A DBE islike AEC; andby < conſe 
© Def. like, quence BE.CE:: ED.EA. 2. Therefore the 
E C.XIl. COBEAf—CED. £L.E.D. 


Theorem CXXI; 


Lines between Paralls. cut themſelues Pro. 


portionally , viz. A.B::C.D. 


ÞOr the A X, is8 like Z, (becauſe the Angle 

T=dH, and'Gh —« , and the two heat 
Angles are * =) and by conſequence: . 
E.A::F.B | A.B, 
E.C::E. HS therefore alterned, 'EF :: 3 C.D: 


t Therefore A.B::C.D. £Q.E.D. 
Theorem 


Of the Power of Proportiomil LINES. 


Theorem CXXII. 
The 3 of the whole Secant with the part 


naded, ws —= to the Q. of the Tangent , 
drawn from the end of the Secaiit. 


.CICAE=Q, AD. For the Angle 
A ommon: $" Therefore AED = 
CDE: " Therefore the A CAD is like AED; 
therefore, AC. AD. AE — and by © conſe- 
quence the [NY CAE=Q, AD. £.8E.D. 


Theorem CXXIII. 


Lines drawn from a-point without , to rhe 
inward Cireumf..of a O,, are to one ano- 
ther, as their parts without the O. 
viz, A+B. C+D ::D.B. 


FOr the A HEK is ?like TGK ; (4 becauſe 
the Angle K is\common, and His* = G;) 

therefore A+ B.D:: C-|-D. B; und Alterned, 

A-|-B.C-FED::D. B, Q.E.,D. 


5 1 


I 7X: 

m FX 
n 7XXxL, 
*CXII. 


Theorem 


Of the Power of Proportional LINES, 


—— 


Theorem CXXIV. 


If the Diameter of a O[ac] becuth 
infiuite Perpendiculars, either in, at, v 
without theO, and a Secant[ae]h 
drawn, it will be, AD.AC: AB. AE 


ReEcauſe the As EAC and DAB areſ like; 
(*for the Angle ECA»=| *= AD}, 
and A is common,) therefore AE.AC:: A}, 
AD, and Alterned Inverted, AD. AC:: AB. AF 
Q.E.D. 7 
Scbolium. 
IN the ſecond caſe (viz. at the O) AC, bein 
the ſame with AB, AD, AB. AEare—; 
and by conſequence the Diameter [ A BJ is 
middle Proportional between the whole lecat 
(AE,Jand the internal partof it [A DJ. 


= 


Theorem CXXV. 

A Chord Cad} dividing equally an Angt 
[bac] in a Segment is (3t ſelf, an 
z8 leſſer part ) reciprocally preportionalu 
the. ſides of the Angle, viz. AG, AE: 
AD.AB. | 

REcauſe the As, ABD and AE C, are * like; 

(for y the Angles at A are =, and D*—=C) 

b therefore AC, AE:: AD.AB, 2. E.D. 

Theoren 


Of the Power of Proportional LINES.” 93 


DE — — 


[ 


| Theorem CXXVL 


&, re £1 tenet 
"fl The Q. Grcumſcrib'd, (or the Q. of the 
]k Diameter) is double ro the Q. inſcribd, 


imnaO, viz EFq=2ECq. 


= POr, EFq (i.e. AB) =< CFq}+CEq (the < Cx11. 
Ar. _ Angle ECF,4 being [) ang EC*=CEF: 4 zp7. 
ax Therefore EFq is double to either of them, eDef.of Q. 


CEq, or CEq,+c. CD. £2.ZE.D. 


Theorem CXXVII. 


A Trapezinm (that is, an irregular four 
ſided figure) _ inſcrib'd in a Circle :. 
The (7 of the diagonals CACDB] « 
= to the 2. O's of the oppoſite ſides, 
viz, DCxAB, DAxCK. : 


Ake the <ADE = BDC. Therefore _ 
the As DCE and DAS, alſo DAY opd CRAIG 
AE8=DBA, XAXIL 
DBCare*:: (Fr <5 apgi—FEDC. £4 8. 
<EDB being common, and oY being => : - 
BDC: Alſo <p =p DE, IS "0 


G And 


94 


Of the Power of Proportional. L1NES. 


C. . 
& Def. 45+ And by k conſequence SD © AE: /DB-BC 


ICXIL 


a C111, 


-"ÞQc c if you n Bf, that ABC, is: part in the | 


C4 


Therefore "CIS. BC= AE, DB. 
Therefore © DC, B A+DA, BC=(DB, þ 
CY Oe 14a Q: F.D. 


— F "I"; 


tt R—_ FF) * 


CHAP. v. 


"Of Surfaces. 


| Theorem CXXVIII. 
t of a Ri bt-Line [bc] can be ont 
es 


e, when any part of it, ts in it: 
That is , no Right-Line can. lye upon 
two Planes. 


lane , and part out, then by drawing the 
Line;AC, AC will be » ſhorter thaw ABC. 


| 
Theorem | 


of SURFACES. 0 


Theorem CXXIX. 


t. Evivy Ripht.lini'd & is in the ſawePlane. 
2. And ah 2 Rioht Lines croſſing one 
another. 
1-POr#© A is a'Plarie Surface, cojnpretiefided © Def. 134 
withinthree Lines, . AEM 
2. If therefore ,- AB}, CB ate in the ſittie 
_ AE, CD, ? will bealſo in the ſame ? Pre: 
ne, 


Theorem CXXX. 


BP arts Right: Lines Cab; cd] aft ir the 
: ſame Plane. 


y aw the Right-Lines AD,CB. The 2y 4 Pre. 1: 
D's E D is in' one Platte; and ab the 2 
AEB: But DE arid E A afe in the ſame Plhtie: 


Therefore both the A are irithe fame Plitic ; * P46, 2: 


e| | 
| and by conſequence their baſes, AB, CD. 
oy 9. E: D. % 

|} G 2 Theorem 


Of SURFACES. 


Theorem CXXXI. 


The inerſettion [ab] of two Planes, i 
| - Right- Line. | 


JF AB, be not right, draw the right AGB 

in the Plane CD; and AHB. in the Plane 
EF; thatis, two Right-Lines between the ſame 
points. Contrary to Def. 4. 


Theorem CXXXII. 


The interſetions [a b, CD) of two Paralll 
Planes, by a third Plane, are Paralli 
Sas © 


IF not, let AB, CD, meet in I: Therefore 

the Planes EF, GH, ſhall meet there alho, 

(CXXPY11I * (becauſe ABI, and C DI are in the ſane 
Planes) Contrary to Def. 65. | 


Of SURFACES. 


__—_—_— 


Theorem CXXXIT. 


A Line [dc] that is Pp. to two Lines Opps , 
croſſing, [,ac, bc? # alſo Pp. * to uDef. 50. 
their Plane [af.] 


J* not, let DE be Pp, to the Plane AF, and 

from the point E, draw the Right-Lines 
EA, EC, to which, the ſaid DE ought to be 
Pp. by Def. 60. | 


C 
[2 CXIIL. becauſe the Angle ACD, is | by 
Hyp. Þ becauſe the Angles AEC, dec, ought 
to be [_ by Def. 60.] 
Therefore the Q, ADC Qs. AEtHED: 
Therefore the Angle DE A, . cannot be |_. 
 CCXMIL (the fame reaſon will hold , if the 
Line DE, touckes the Plane any where but in 
C) and by conſequence not DE, but DC” is 
Pp. to the Plane. £. E. D.' | 


G 3 Theorem 


_ 


Theorem CXXXIV. 


Three Lines which receive the ſame Ty. 
LE A] are jn the ſame Plane, 


JF not, let AB, be in another Plane Fviz.E F} 

cutting the Plane GH, in AF: Since there- 

* Hip. fore, EA is Pp.* to AC, AD, it will ally 

be Pp. to their Plane, G H: Therefore the 

7 Def.60. Angle EAF, Yis[_, asis alſo *EAB, and 

* AX. 2. by conſequence EAFis:——E AB; that is, 
the part = to the whole. 9.x. 4. 


—_ 


Theerem CXXXV, 


If of two Parallels, one Fa b]be Pp. to 4 
Plane, the other ['c 0] «ſe. 


*CXXIX- JF not, let ED: be Pp. This will be in the 
b Def. 60. * Plane *DF, Now, the Angle EDB Þ is 
© #x-2-684 (L-=ABI)=4C DB, viz. part = 
Hyp. ©. whole. £. E. 4. 


Theorem 


Of SURFACES. 


——_ In 


"Theorem  CXXXVI 


Oze only Pp. [cd] can be raid from one 
point in a Plane. 


JF it is poſſible, let, CE be alſo Pp, and th | 
theſe two CB, CD, .let a Plane be <drawfi ; *CXXIX2 

cutting the other Plane in A CB, the Angles 

ACE, ACD, multbe bothf{_; and by con- f Def. 60. 

ſequence =, viz. part = whole, 2. B-4. 


Theorem CXXXVII. 


A Pp. fe] to one Plane, [ab] i Pp. 
to its Parallel Plane. | 


Raw a Plane through FL E, cutting the 

others in LHandEG, theſe interſeQions 
will be 8 Parallel, Now the Angle GEF, is £cXXXII. 
|", and=iHLF: (And the like, if the hyp. iJY. 
Plane paſs through E M, L O,) & therefore-E-F k Def. 60. 
is Pp, to the Plane, CD.. B. FE. D. 


G 4 Theorem 


- | 
' 2 
; 
: 
i 
' 
{9 
i 
' 
: 
{ 3 
©. 


3 es DO EA a>. PEEADIS 2a DA. COA. a Mes 


| mts CA eb id AGES ed Aer es PROD 4+ FT GFERL4 8 Rog et, eh 


P Confty. 
4CXXXII 
* Pre. 


Of SURFACES: 


Theorem CXXXVIII. 


Planes are Parallel that-receive the 
ſame Pp. 


. POr fince the Angle GEF=HLF, 1 there- 


fore the Line HL is Parallel EG, (and the 
like of ME to OL, &c.) whereſoever the in- 
terſetion can happen ; therefore the Plane 
AB is Parallel to CD. £2.E.D. 


' Theorem CXXXIX. 


If two croſſing Lines, [bac] are Parallel 
to two croſſing Lines [ed f] in another 
Plane , their Planes alſo will be Pa- 
rallel. 


Raw AG Pp. to the Plane EF, and HG], 
Parallel (ED F, ® Parallel) B AC: There- 
fore the Angles HG A, IGA ® are |_ 9= 
CAG, BAG: Therefore AG is Pp. to the 
Plane ?EF and 4 BC: And by *conſequence 
the Planes BC, EF are Parallels. 


Theorem 


Of SURFACES. 


Theorem Cie 


Two meetsn ing Lizes [bac] Parallel to 
two [edf] in another Plane, contain 
an = Ang. with them, viz. Ang. A=D- 


T Ake AB=—DE, and AC= DF, and joyn 

BE, AD, CF: Since AB, ED,and AC, * 
DF, are ſ\Parallel and: —=; BE is alſo »= t Conftr. 
and Parallel, (to AD = — and Parallel) » CF. 2 XXX. 
Therefore BCu—EF; and by conſequence * Y7l. 
the ABAC*=EDF, and the Angle A =D. * XVL 


2.E.D 


#9? 


ts, 


Theorem CXLL 


Parallel Lines [ac, bf] are cut proportio- 
nally by Parallel Planes. 


2. AC . CE :: BD . DF: Becauſe the 
interſe&tions AB, CD, EF, are 7 parallels; 7 CXXX17 


: therefore Sn (=# Z = =)&c L.E.D. *LXVIL 


Part IL, 


Of a Sebd ANGLE. 


Parr. II. 
Of a Solid Angle. 


hn ———— —— —— — 


Theorem CXLIL 


Of three Angles which are neceſſary 


' Compoſe a Solid Angle [3 two, at 
eggs Ahyreyr ts 03.09 | 


JF three Angles are =, it is evident: Butj 

one be biggeſt, viz. BAG, take BAE= 
BAD; joyn BC, and by the Lines BD, CH, 
take of AD=BE: Becauſe, AD=AF, 


ah 


* confly, and AB is common, and the Angle BAE = — 
bxy1l, BAD: bTherefore BD = BE; but BD+ 
© XL. DC<(”_BC: Therefore (BD being * —= BF) 
4 Ax. 9. DCIC_EC; and by conſequence the Angt 
*X/x DAC<(C_EAC; therefore (BAD being*=Þ Th 
BAE) BAD+BAC9C_BAETEACY , 
4c. BAC. L.E.D 
A 
AF 


Theorem CXLIIT. 
A Solid Angle [2] is made up of leſs 

thay Four L_ Angles. 

Or, the 6 Angles atB, C, and D, +# ; 

fX. the3atA, aref =6|_ ; but the 6, uy 


DO DIE AIDED ene __ 


7 es As 


SOD ca ACA uit. A ns 


——#® <aedib xoa tad ah. As <ve< et Ae, be er 2th CRISS WL" EPs. ws xc. 16-7, £440 A 4a te OT "I-- 


C, and D, are than (the 3 B,C,D, in the E Pre. 
baſe of the Pyramid f —=)2|_: Therefore the 
zatA, are I4| -. 2. E. D. 

The reaſon is this, fince the Four Angles 
made by 2 Lines croſſing , ( as at Z) aret = by, 
4Þ_ 3; FhePlane i in which they are cannot be i CXX/X. 
Þ folded (in the Lines ZF, ZG, ZE, ZH) as 


to make a Solid Angle at Z, unleſs ſomthing 
he left out from one of the Angles, as F ZS. 


— 


CI—_ F TO 


CHAP. VL 
Of Bodies, or Solids. 


Theorem CXLIV. 


= | The oppoſite Planes [a c, d b] of a Paralle- 


lepipedon (Ppp.) are liks and equal. 


C, DB, are Parallel: Therefore the in- k Def. 
terſeftions AE, DE are 1iParallel; and 1EXXXxI. 
AFDE is a ® Pgrm. by conſequence A E9 = m Def. 20. 
DE. After the ſame manner it may be prov'd n XXX: 
Ethat all the othet oppoſite Lines are Parallel 
and = : Therefore the Angle FA H = EDG, 
and AFC — DEB. Laltly, the Plane AC o XXXIV 
1 *=and Þ like DB, and ſoof the reſt. Q.8.D. ,o7 


Theorem 


Of BODIES or SOLIDS. 


PI 


— 


Theorem CXLV. | 
' AM Ppp. is divided in the middle , by , 
Plane (ah? that paſſes through the Dj. 
emeters[ea,hm._] of twooppoſite Plant, 
2 Pre. AFEE the oppoſite Pgrs. are 4 =; . The 4 
© XXX. AEDr=—AEF, and LMH* — MH6, 


" the Plane AH is common, therefore the Pat 
or Prim AL—=AG. &G.E.D. 


SIEM "ts 4:0 i Pe DU EIS 2 h46 LEA ACAD HRS hats - 


. Theorem CXLVI. 
Ppps. CZK and ZST] are = which han 
the ſame baſe and height. 

(Note, This Figure would be beſt compreher 


ded, if it were cut out in Cork , or the lik 
matter.) 


-|-GH. * Therefore SO= O-+X. 2lf 


; 1-F Et them fall between the fame Parallek, f 
a: KF, and D A : Therefore the Priſ 
F (CEDH,i.c.) S-+O —= O-|-X. [And (the cn 
4 mon O , being left out) S—X , andC(Z beig ] 
added) SZ — X+Z. £L.E.D.} B 
| \ XXIF. Becanſe,the Plane 1.EPHI—=ERA, EH p 
8 XXX. ing*=FA,EP*—FRAng. P==nR, 2I c: 
| wp. Planes oppoſite to theſe, are = by the ſan a 
lf ® CXLIY. reaſon. 3. DE®» =GF, and LEY =CE,bÞ | 
* Hyp. ing between the ſame * Parallels, and the bak ,, 
[| TY XXX. KE*—MF. 4 GA=DH; becauſe DR" {£ 
[] = Ax. 38. (KF*=)LA: Therefore DR+GH==—Lip , 
1 
| 


Of BODIES or SOLIDS. 


2. If a Ppp. of the ſame baſe and height 
with ZX, hula not fall between the ſame 
Parallels ; It will however fall between the 
ſame Parallels with SZ; and being, as before, 
= prov'd to it, willbe bd = to Z X. 


Theorem CXLVII 


Ppps. [S Z, O] are = which have an = 
 andllike baſe, and the ſame height. 


1] Pon the baſe CAB, ſuppoſe a Ppp. fram'd 

ZX , of the ſame height, and like to O. 
Then, O = ZX, (for the ſeveral fides will be 
prov'd = by XXXLV. and Zike, by conſtruction) 
which-Z Xe= SZ; therefore OS=$SZ. 
2. E. D. 


Theorem CXLVIII, 
Ppps. [a b, ad.) of the ſame wo ; are 


to one another as their bales. 


LEt the baſe CG, be made = CE; there- 
fore the Ppp. S=A H: Now Let the Plane 
BF, (being © Parallel GH and AC) be moy'd 
Parallely from AC to GH. It ſhall at the 
ſame time diſpatch the baſe GC, and the Ppp. 
AH: And by conſequence how much ſoever it 
has taken away at any time from the baſe, it 
will have taken away a Like part from the Ppp. 
ſo that, as the baſe GC is (for inſtance) to its 
Part GF:: Ppp. AH (=SX.) B£. E.D. 
Theorem 


c Pye.- 
d fix. & 


Of BODIES of SOLIDS, 


. SG 46 % wo - <4 


A 
—— 


Theorem CXLIK. 
Equal Ppp's. [S = X O] have their bafet | 


and beight ,, reciprocally proportional , 
Def. 46. wiz. AB.CD: MR A 7. 


f Pre. 'T Ake the Ppp. X, of the farie neighe as S, 


ew oo thatis; ML=AI. Then, > = =(3 
+X=8. gn EN ez Dr. —MX, res MZ 
Hypo. * —Þ Mr Al 


—— (becauſe ML =A 1; Conſtr.) £: B.D. 


. Theorem CL. 


= Ih. [5 an =X O] are equal, whoſe 
2 Def. es aha Neights are * FOnyenany pro- 
es pertional, viz, AE.FC: : DN. BE; 


EXP. Si (por A Ek DN _ 
> "IE =(6pe= eh g53eain 


LEAPIL 1 ; DE._ XO' _.- | 
7d, =ſlegy® =19.gpi=) + Therefore 


=IXxx $2=XO. £L.E.D. 
Þ Ax, 10, 


Fl > 


es 


= of 
-- _ 
4 _— TT. 
TN ER A noms 
6 & 


— 


ks URS fry pany rn fn 
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DE —— 


/ 


Theorem CLI. 


Liks Hig [S::0] are in a triplicate 
reaſon of their bomoloagous ſides, Vs 
$. O::AE ED l 
fiFcauſe the = DEF*=AEH, therefore ® Def. 45. 


" PA E, BD may be phhc'd in 4 Right Line, ? 1, 
Wilup the void fpace with: X and Z: Now ,. 


5 En 20, and Akernet 5—= 
HE . AF. 
= .S0 then it appears that, F= ES 
LE: XxX 
INCJ'Z 

VOEIe SY Z S x axciiiass " 


jz that is, S, X, Z, O== and by conſequence 


RY Que I YA, 7 20 
Fi ( X thrice, whjch K =) ED thrice. ® Def, 425 
+ E, D. 
Scholium, 


703 


| all the dimenſions together , viz. if 4 Py. 


 # Def. 45: 


: twice 3 times ( 4. e. (ix times) 4 time 


 Triplicate Reaſon. 


Of SOLIDS or BODIES.. 


Scholium to this,and the formerTheo, 


BEcanuſe Ppps. are extended in th 
breadth end depth ; fe 
the reaſon of one Ppp. to another , mg 
be known , 'we are to take the reaſons 


A, be twice as bread, three times as lon, 
and four times as high 4s B; then Ay 


yy $3 ny bed pad” 


(5. e. 24 times) 4s great as B, But 
the Ppps. are like : Then the reaſons | 
their length , breadth and depth are th 
ſame * : So that if A be twice longer, 
it muſt be alſs twice broader and twit 
higher than B, That # , twice twit 
(z.e. 4 times) rwice (5. e. 8 times) 


greater than B, So that the ſame reaſu A 
is taken 3 times ;, and ts thereupen calllfi nc 


Theorea 


ren 


Of SOLIDS or BODIES. 10g 


Theorem CLII. 


Like Ppps. are to be one another, as the 
Cubes of their Homologous ſides. - 


REcauſeall Cubes are lite Ppps. and by conſe- 

'” quence are to one another in a Triplicate 

Reafbn of their fides (by Prec. Theor.) But like 
Ppps.are in the ſame® reaſon. Therefore they s 77, 
are toone another as the Cubes rais'd upon their 
Homologous ſides. £2. ED. 


— 


Theorem CLIIL, 


V/Hat has been ſaid in the foregoing Propoſi- 

tions concerning Ppps. does agree allo to 
Priſins. (as being the ® halves of a Pp) Provided 
that their oppoſite Parall. Planes, if they are * CXZY. 
not As, be reſoly'd into As. 


H Theorem 


19 


a Pre. 
CAXLVI. 
b Conftr. 


Of SOLIDS and BODIES. 


Theorem ard 


They agree alſo to Cylinders. Foy Exam- 
> {among to CXLVI) If Cylin- 


. ers have the r_ baſe LG B] and 


: bet are £ ww. Nil, 
+ Xo 


E not ; Tet ABbe£C_; and with 
] bedinit a Bhec. many fides* bee bo laſt 


{£_. alſo then the Cyl. BC, (Becauſe by multi 
the ſides of thePriſm, you may 

by infinite degrees nearer and nearer to the Cyl 

in which it is jn{criþ'd. Beſides that, though 

the degree by which the Cyl. B C. is leſs[that 


BA, be ſuppoſed to be never ſo ſpall, yetit p 
te <1 pe. 'and may not ( (after 17-3 es BY 


Fa alter'd. Notes Þ or Approxhes 


riſm maybe macet oInfin ity.) Thenupon 

ame baſe, G F, let there be inſcrib'd Arik 
in the Cyl. BC; Theſe Priſms wilt be 2 
that is, the Priſin HCE (=DAF) C. » Cy 
Þ C. A part greater then the whole. Q.E.4 


Theore 


Of SOLIDS ant BODIES. 


Theorem CLV. 
A Plane [1 mn] cutting a Pyramid[b d] 


Parall. to the baſe [abc] makes a i 
Lure like the whale. 


EOr the Ang's at the top are common,and thoſe 
at the baſes, may be proved — by Theor. 


_ Then, that thefides about theſe: 

ave propertional, appears thus; A B-. 
LN: : * AD. LD ;and alterned; AB. 
AD: :LN. LD andſoof the others, 'Where- 
fore the fignoagace > dies _ E.D. 


Theorem ELVL 

The Seftions [lmnopr] of two Pare: 
mids- (whoſe baſes, and heights are =) 
made ke a planeſnr p] Parall. to both 
their baſes, are equal. 

Recaule the baſes, ABC, EFG are :: © the 


| ABC 
Sections LMN, OPR; therefore === Lin 


and Sy in ina duplicate b reaſon of their Ho- 
mologous ſides, but A BCis =<© EFG. 


Thezefge, LMN =% OPR, LED. 
H 2 Theorem 


11L 


27XIX, 
b Def. 45» 


4 Prec. 
b XCI. 


e. Sup. 
d Ax. 19» 


112 


| Confer 


Of SOLIDS and BODIES. 


an... — pn 


Theorem CLVIL. 


All Pyramid: are equal, which have equal 
| of baſes = beight. 


For inſtance CD=FH. If not, let CD 

be; and inſcribe in this a ſolid Segment, 
(made up of Priſms having Jize baſes and = 
height, LNM) ©. than the Pyram FH, (In 
which we argue,as before we did in Th. CLVII 
becauſe, the height of the Priſms being lef- 
ſen'd, they may be infinitely multiplied, ſtill ap- 
proaching toward the Pyram. in which they are 
inſcrib'd ; till at laſt they may be made to 
come nearer to it than any other quantity that 
has been already given, asF H.) Then let there 
be inſcrib'd alſo in FH, as many Priſms (for 
there can be no bound to the number.) Both 
theſe Segments of Priſms ſhall be = ; (for their 
number is —, by Conflrution; Their baſes and 
heights may be equal,-becauſe thoſe of the 
ramids in which they are, inſcrib'd, are = 
Suppoſaion) thatis, the Prz, in HE (= Prz. in 
D C) C.* Pyram. HF, £.E.D. 


Theorem 


; 


j 


Of SOLIDS and BODIES, Won 


tae» —— —_—_— 
__ 


Theorem CLVII. 


Every triangular Priſm (that is, which 
has a A for its baſe) may be divided 
into 3 equal Pyramids ;, viz. EZDgA . 
AB CD .AFC,D. 


| 


| For the baſe ABC=32 E FD; and the height 


is equal..Therefore, ABC, D=dEFD;A * Def-61. 


| =AFC, D. Becauſe the baſe AEF= c,a ÞPrec. 


AEC. and the height at D is common. © XXX 
D 


* E. * 
Note, This Figure will be plain, if cut out 
in Cork. 


Theorem CLIX. 


VWHat has been demonſtrated of Priſms, is true | 

[alſo of Pyramids, as being the third partof , , , 

a Priſm, = EXD - 
y 0 Pres. 


bh ——AO— 


| Theorem CLX. 
| What has been demonſtrated of Pyramids 


i to Cones. 


(in the Precedent Theor.) agrees alſo 


Or inſtance, The Cone ABC= DEF; 
having = baſes and height, IF not, let 
H 3 ABC, 


T4 


* Sup. 

b Prec. be- 
ing the- 
ſame - 
height. 

© Confty. 


2 Def.45. 
b CILE 
CLIX. 

< ZXIIL 


Of SOLIDS and BODIES. 
'A BC .he(C..; and let there be inſcribed in this a 
Pyram. AGHC, (_ Cone D EF . (which, 
that it may be done, we prove by multiplying 
the ſides, as. we have done hefore,) Then (be 
cauſe the baſes of the Cones are =A) let there 
be. inſcrib'd in the Cone D E F, a Pyram; 
EDKLM=—bami:: AGHC, Now, the 
Pyram. ED K L== (Pyr. AGREC)-(C_<cone 
EDK. thatis, a part (©. whole. £.E. 4. 


s 4 


All Tike Bodies are im a Triplicate Reaſon 
of their Homologous ſides, 


REcauſe they may be reſolv'd into Triangular 
Pyramids, equat in' number, 2 and like. 4 
But ſuch Ar Pyramis: are in a Þ Triplicate 


Reaſon. of their homol. fſdes; therefbre < alſd | 


the Bodies. 2. E. D. l 


Fheorem CLXIL. 


A Sphere is = 4 Cone whoſe perp.. ax 

the yadiwof the Sphere,. and its baſe = 
the whole ſurface of the Sphere. 

THe ſame Demonſtration ſerves here as i 


.; Theor, XCVII by ſhewing that alFPolygons 
| be S Greun?? 


a ww tos as un. _ _ £4 


on 


= OSY-1 


Of SOLIDS arid BODIES. 


circumſcrib'd, or inſcri b'd in-a-Sphere are [or 
—Ithan ſuch a Cone. Therefore the Sphere is 
—to ſuch a Cone. £. E. D. | 


Theorem CLXIII. 


Of ail folid fiouwres (having an'= ſrface) 
The Sphere i the Lan, 


'T His alſo is demonſtrated from the Precedent, 
by Theor, CII. | 


Theorem . CLXIV. 


Spheres are in a Triplicate Reaſon of thei 
' Diameters; or, 4s the Cnbes of their 
Diameter's (T heor.CLI. CTI1].) viz. 


Sph, DEF = A Ethrice. 
JF not, let the Sphere Ae be L SS thrice F 


and let there be inſcrib'd'in the Sph, ABC a ſo- 


lid figure of many ſides, AB CG, to the 


ide DEFthanA Cto DF thrice. (fince by con- 
tinual doubling the Rietel the body inſcrib'd, 
2 L 4 as 


iy 


2 Theor.C. 


x16 


berxt. 
© Axe I4s 


4 b 
© Ax. 11- 


a XLIIL. 


Of SOLIDS and BODIES: 


as AI, IB, 5c. whereby the ſame line ACwilt |}. 
always continue to be both the Diam. of the ©), | 


and the fide of half the Polygon, we may a 


proach ſtill nearer to the Sph. ABC, and c 
conſequence, make it bigger than any other bo- 
dy, which is leſs than the Sphere.) Then let 1 
there be inſcrib'd in the other Sphere a like body | 5 
of many ſides. Theſe bodies, being reſolvd | - 
into Pyramids and ſo into As. Þ will be ina |} 4 
Triplicate Reaſon of their homol. fides, AC, || 5 
DE. viz. aber iT $: AC. 
: ABC 4 
D F thrice. But DEF i DE 
Therefore the Sph. D E F, 1s "7 than the Body 
inſcrib'dinit, DEFH. £2.E.4. 


Theorem CLXV. 


There can be but 5 regular Bodies, (which Y 
beve all their ſides, and all their Angles 


Or no plane figures, joyn'd together, can 

make a ſolid Angle; except a A, [] and 

- Fora ſolid Ang. ought to conſiſt 

of leſs * than 3 [_v.and 3 plane -s are the few- 

eſt that can make upa ſohd one (as is naturally 

evident.) Now 3 7s of a Hexagon are = 

4. ; and in all figures of more ſides than a Hexi- 

con. they exceed 4 |_. Wherefore 3, 4, and ; 
A 


Of SOLIDS and BODIES. 


L's (for 6, make "459 0, and 2 Perte- 
gous (which make < 4(_s) mayall com- 
poſe a ſolid Angle. Upen this account there 
can be but 5 reguler Bodies. Viz. 


1A Tetratdrum. 4 3 mlate- 
2:4n Otatdrum. ( Whoſe Arr | oval AS 
3-4u lcoſatdrum. > gle is made & 5 

4.4 Hexaedrum. \ upof #4 Ds 


If. theſe, or e figures, becut in Paſt-board 
according to the figures in the Type, and folded 
up, they will repreſent the foreſaid 5 regular 

ies. 


Theorem CLXVI. 


It will not be amiſs in concluſion of the Theo- 

| rems, 10 add one Propoſition that may 
ſerve as an Introduttion to the Doltrine' 
of Infinites. viz. That Infinites way 
be atually number'd or meaſpr d. 


JF from the line A B you take (ſuppoſe) a fourth. 


part toward A; [AC] and again towards' 


B, 2 ſuch parts, [DB] (viz. ſucha number of. 
rts, leſs by 2, than the whole line was firſt 
uppoſed divided into) there will remain C D, 
one fourth of AB. If again, from this remain- 
rs 


'IT'7: 


b XCIV, 3« 
© XCIP. 


3 Def. 74+ 
5c. Fig. 
CLXAIP. 


| 4 
S 
| 
' 


CE Ce Cee ee eee Ee 


x8; 


of BODIES aid: SOLIDS. © 


der; you take 25; before,, ohe part towards 
[CE]: ant 2ſuch fowards By (9 thre 


emain' only E F one” fourth: of C 
if you continue todo toevety remainder, thets 
will always remain between the lines laſt taken, 
one of the line from' whence they were 
taken, From which fonrth part, there may 
ſtill after the fame manner be ſuppoſed to be t» 
ken twoother fuch lines oneach fide; but if this 
be done” infinite times atudly, then there wil 
nothing more remain (between) and ſo the 
comiriguivifionon either ide witl come exad 


I tothe peint G;; which cuts off a- third parte || 


the line/A: B. (viz. a part, of one Denominatia 
leſs, than the whole line is firſt divided into) 
Becauſe there was always taken away twice a; 
much-towards Bas towards A. The total ſum, 
therefore, of all together that is taken away 
towards B, will be twice as much as the Total 
Sum towards - A. And' by” conſequence, the 


meeting will be at ſuch a point [G] as cuts of | 


G Bdouble to G A, Which was the thing under; 
aken; viz. to aſſign the preciſe meaſure of a lin 
r#finitely divided.” 
" BbtiF it be inquir'&how this divifion-can be 
made infinite tines «Bully; Ianfwer; Let two 
points begin to move from A and B; at the ſame 
time ; That at B, always moving as faſt again 
as thatat A. It is certain they wll at length 
rieet; and (by the former Demonſtration) ju 
M#the point G, For'the pdint B, will be at D, 
whetrAisat'C. and Bagain at F, when A isat 
F. anttſo they will each paſs through the inf 
rite' Sib-diviſions before mentioned ; and whetl 
they meet, wiſthaye divided the line A B inf: 
nitetimes aZually. 2 So The 


| 
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Of BODIES ail 8OLTDS. 
The ſame may be ſaid, if one of the points 


|| be toovertake the other ; as in the famous. So- 


phiſm of Zeno, who argu'd that a Horſe would 


never overtake a Snail. For ſuppoſe the Horſe 


run ten times as-faſtas-the Snail, and the Snail 
were a Mile before, and both ſet out at the ſame 
time: When the Horſe has run the fipſt- Mile, 
the Stiail will have got tothe 'roth part of the 
2d Mile; whem the Horſe Has rurithis roth part, 
the Snail will be got to the 1oth of the next 1oth 
Fart; that is, a,xoothpart ofthe 2d Mite) and 

Hen the Hbrie his got this, the Snail will be 


| 100etivpart before him. An@ fo itvintiifee"Sub- 


divifons, when the blerſ& has got the lalt\pars, 
the Snail will ſtill have Bot a-part before him: 
On-the contrary, it isriaturafſy evident, aSany 
wiom,. that the Horſe will at t9gthovettake 
the Snail 3, and (by. conſequence) meaſure out 
Moſt irtfiriſte ShB-diviſions a&daNy; The ſupp 

fion of the Impoſhbility of which, 164d Stound 
of the Fallacy. Now the preciſe point of meet- 
lng may be determin'd, by a very eaſy Demon- 
ſtration. viz. at the end of the gtb part of the 24. 
Mile. For fjace the Horſe rims 10 times as faſt 
as the Snail, the Horſe will run £$ of a Mile, 
while the Snail runs'3 ;.and by confequence they 
will come both at the ſamertime to theend of the 
firſt gth part of the 24 Mile, £-:: 8. D. | 


| | Theorem 
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Df SOLIDS and BODIES. 


PROBLEMS 


Which purpoſe ſomething to be done, 
Demands, or Suppoſitions. 


. That a right line may be han 
"oo any one —— t0 another 
2. That a right line may be continued 
at either end as far as we pleaſe. 
3. That aCircle my be deſcribd upos 
any _— at any diſtance, 
(or interval.) 


Problem I. 


_ 4 point given [a] to draw a right 
ac] parall, to another ['bcÞ 


ON the Cent. A, atany diſtance, (ſo as to cut 
the line B C) deſcribe the Arch, DGE, 
Cent. D, ſame diſtance deſcribe another Arch 
cutting the line given (B C) in G. Laſtly, _ 

G ſame diſtance, cut the firſt Arch in E, the . 
line - 
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Y FOf SOLIDS ard BODIES. 

+Þ*AE is parall. BC.For AD =*AE=® ,,,,., 
"WG =®GE, andAG is common. There» of the Cons 
+ Wein the A's AE Gand AGD, the © GAE | 

-$=* AGD. Therefore *#AE is parall. to BC. 

© "Yo. Z. #.) which was to be done. 


Problem TI. 


From & pornt given, [a] to draw 4 line, 
[a ec] equal to 4 line given DG, 


Rom the point A, draw AE parall. * to D G, 4 pygred. : 
join the points AD. From the points G, draw e Def. 20, 
J6E parall. 4 to AD. The line AE is = DG, þy Confr, 
Jhecauſe in the Pgr. <DE, the oppoſite fides f & xxx. 
E—=DG. £. EE. F. - 


Problem III. 


From a line given, [ab] to cut off a part 
La f] equal to another given [cd]. 


FRom the point A, draw AE —=8 CD, Cent. , py, 
A. interval C D, (or AE) deſcribe the Arch þ R din; 
JEFF. Theline F Ais = CD, becauſe FA=" i gg, 
(AE= 3) CD. L. EK, D. $3 


Problem 
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Of SOLIDS and BODIES, 


Problem IV. 

To make an Ang. [g] = to an thy 
goves {_b ]. 

FRom the lipe LF, take the part k LÞ 


Band DE=ACandE® = CB, th 


| TIT... Br ; 
h - "Wh —— wy > I 
on t e Cent. 2E intery IP. deſcribe 


cutting in G, joynGD, GE, The Apg.Gh 
—=B, Taal he ADGE jisequalm fide 


ABC) L.EF 


Problem V. 


Ta divide an Ang. given, [b7 intwo equl 
parts . 


(CCEnc. B, at any Interv. deſcribe.theArch A 
Cent's. A and C, ſame Interv. deſc. Arche 
creiling in D, joya DA, D C, and draw DB 
which divides the Ang. D in two == ® part 
-the As BAD, BC D are equal ſided, th 
tdes B AD, BCD, being Radius's of =(/ 
and DB common, therefore the Ang. CDB 
—ADB.) £2. E. F. We 
Proble 
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Problem VI. 


From 4 point gwen, {a or &} to raiſe, or 
let falla Perp. [ad]. 
I. FRom each fide of D take equals,” DB, D C. 


 * Cent. and interv. B, C, deſcribe Arches 
trofling at A, joyn A D, whichis the Pepp. re- 


quired. For AB is = * AC, DB== 4 DC, 
A — gr g-+ the Anglesat Daze ;; 

=", by conſeq. and D Ais perp.* 
FE FE. the Arch © 


+. I. Cent A, at any interv. 

AC, joyn AB, AC, divide the 7 Ain the 
middle, by the time A D which is the perp.* re- 
quired. For the Angles at D,anay be ptored 57, 
as before. ' Therefore, Be. £2. E: Fe 


2p _ — CEDEPEY ” _ SS >: - SS vs 7,058 7 


Problem VII. 
To divide aline [a bJin the middle. 


CEot. AB, ayy igtery, deſcribe Arches croſſing 
"= InD, let = perp.D Cv. This divides 
AB in the middle. ' For AD —= * BD.DC, 
com. the Angles at D are = Y. There- 
fore the fide CAis =*CB., £.&. F. 


Problem 
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Problem VII. 
To divide a linea - given Proper: | - 
£508. EA | 


| A B, AC, being placed at any Ang. A, joyn 

BC, and from the point E,draw a Parall, z 
*Pr.T, to it, viz. ED. Therefore bB BA. DA:; 
b LXYIl. CA. EA. £. E. F. | 


P_ 


| '&9 Cor 2 Wy 


Problem IX. 


To find a fourth proportional, [de] to 
three given, viz. AB.BC::AD.de | 7, 


Oyn BD, and from the point C, draw its 


e Pr. L Parall. «CE, joynDE, the fourth proport. 
*IXY/!l, for*AD .BC:: AD. DE. B. E.F. 
divided. F! 
2ST D] 
Problem X. viſt; 
To find a third Proport, [4 e] totwo given, | | 
ſab . bc) 
the 


*Pr. Il. PAkeAD=*eBC, andjoyn it tothe point A, 
fPr.l.. atany Ang.draw DB,and its Parall.fCE, | By 
£ZXPI fromthepointC. DE is the third Proport. for | con 
. divided, e AB. BC :: (BC, ic) AD. DE. @-E-F A, 

roviem .; 


| | 


ts 
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Problem XI. 


To find 4 middle preportion { b c ] between 

: two given [abbc] 
Rom the point B raiſe the perp. 6 B E. divide h Py, 1. 

F AC in the i middle, D.. Cent. D, interv. ; p,, p14, 

deſcribe a Semicirc. cutting the perp. in E. 

E B will be the middle proport. For (E A, E C, 

being joyn'd ) the ang. AEC is *[_ therefore « ryy, 

1 the perp. E B is a mid. propor. between the 1 7 xxp;, 

partsof the 'baſe A BC. Q.E.F. 


| Problem XII. 
To divide a line grven CZ] in extreme and 
middle reaſon. So that Z, A, E == 
and Z x E — Aq. 


FRom C, raiſe the perp. ®. CB = n 7.divide mp, 7, 


CB in the mid. in D. take 0 DF —» np, 111, ' 


vas. and CG=CF. G, isthe point of di- 0 Dem, 1. 
viſton, © + _. Ot en 
For, ABCE+FCFq-+DCgq?= Pcxl 


(2 F q ) o ES 
 \DFqi.e.4D Hqr=/ ZqtDCq 4 corftr. 
therefore (omitting the com. DCq) remains * CX11l. 
BCE-|-CFEqieiZAjAq=2zq +. 
But Zqaf =ZA-+ZE; therefore (Z Abeing ! cIF. 
com.)ZE is ="Aq, and by conſequence *Z, * Ax. 8. 
A, E, are ==, ©. E. F, Re; 
p Problem 
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Problem Kill. 


T. To wake an equilateral :txiang.,[abc] 
2. To make 4 triang. of lines given. 
[dabe.] | 


1. JRaw AB. :Cent. Aand:B:deſcribe archer 
croſling in C. jayn'C A, -CB. therefore 
w Radius's " Wl the fides are =L.E.F. _ 
of = Os. 2- Cent. AandB; interv. A D, BC, deſcribe 
arches crofling in-C.-joyn' CA, CB. therefore 
vAC=AD,andCB=BE.Q.E.F. 


A : 


Problem XIV. 


To make a Ppr. (gh) at an avg. givin 
[4]) =t0 4.4 given.[abc.] 


xP.l. [Raw B H. *-pall. AC. divide AC. in the 
YP.VIT. ©” mid. YG. and make: the.ang.'.C GE —* 
*P. IF. D. draw CH pall. GF. ani the diag. GH, 
2 XXX, (The AGHC®=—) + pgr. FC isÞ =. the 
dZXXVIII A ABC, therefore the whole pgr, FC is *= 
© ZXIll. whole AAB.C. 2yE.F. "1M 


' Probleni 


| 


oo» = pool SS @a = «as. cc 


Mr 6) >, tw 


Fre 
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Problem XV. h 


To make 4 Ppr. [x] (on « ſt rat, a b] and 
ang. [c] given) = to A gives [DJ 


Make 5 = D, the ang. . b being d =. on 
4he4ine b «, -fill-< ap the Pgr. f 4. Run.eb 

through 5, and continue © to'it," 'g. from b 

draws I, pall. f 24. and through Fara Z 


. #6quir'd. For, the HOXR= 87 SV. 

-O =8Z. R =4V. Therefore the re- 
mains dX —{$ i 7 and the ang. «bk is 
=* (65>). £g. EF. £. 


Problem XVI 


To make a Por. ſefg] (on 4 fide[hi].. and 
ang. [d] given) = to 4 relbilinear figure 
Lives: {ab.c.] 


Divide the reQtilinear figure into As,A,B,C; 
Then k make the = E = As according 
td the ang. D. and the Alſo F=C, 
and G=D: Theſe 3 will fall ina the ſame 
parallels, becauſe | their angles are =, and 
y con'eq. make one Pgr. =® ABC, 
T 2 Problem 
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Problem XVII 
To frante a Square on a line given [ab.J 


FRom A raiſea perp.® AC =* AB, Cent. 
BandC interv. B A. deſcr. arches creſling, 
at D, joyn DC, DB. £@. EF. F. For, AB 
=1AC—=rCD=—="DB.f 
fore © the As ACB, CBD, are equiangled. 
Therefore A% = A (L=!)D,but_." ACBis 
—ABC, and DCB =*DBC. each » —= 
4 a|[_s. therefore CandB are [_, and the op- 
polite ſides are pall. 2, E. D. 


——_—ccc 


Problem XVIIL 
TomakeaI[dg, q)] = 108 right ind 
fighre given. : 
Make x theCIBC=A. Between the ſides 

of this [7 find a mid. propor. Y DG. The 


ſquare of this is = * (BC, =)A. by conſtr. 
Q. E. F. 


Problem 


D is com. there- - 
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Problem XTX. 


To make a 0 ed), = to 4 right-lin'd- 
figure [a], and Q given ro c]; both 
rogetbgr, 


Ake the f] EF =#A, and place the cor- « pyge, 
ner of it, G, againſt the [I BC, ſo that 
the ZEGB, may Þ be [_-, on the Subtend, 6 jj7 
EF, * make the [JE D, (which will be), c= eCXIL 
(E F4 =) ABC. Q E. F. * » TConſfi. 


1. Hence appears how one Square may be 
[abr aed from apother. , T 
Il, How a great many Squares given, 
, May bereduced to one —_ For the 
of, «s< = Eq. (+1q =) Dq. 
49 = ak (+ Lq. 2. OP 


I 3 Problem 
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Problem XX. 
To frame a Ptttago# njen a line givey 
[AB] 
 Otv#& ABinthemiatis, C; Faile the perp. 
; DRE Arant Drdw'ottt DA t6 oy oe 
Almaybe = AC. upon the baſs” #$;' take 


__ m=&B. ABGFH is ths Pakagof reful- 
red, Fot, | ob ny 


b FJ, 
< X[IIx, 


cor BYE. BL. hart back B:AF-AK 
ICAXIT. Wherefore *® the '/ «kbp is : : ABR, by cov 
* LXXI. veg, f the 2 Eats = (Ont =") 


® X//T, But the external x x *5={ xy, .therdfore «, 
bn, * (& s; or 4 *#) Ex dbuble gh 


| X X, 2 xn, þ, together, are k = 2 |, thetefore 
E=7F 2[_ andz—=+2| (being double to þ) 

IF. therefore a =!+2-| . butan— Gn=—=HB, 

® X}/], Again, the 's FGB, FKB, F HA, are 


1 ==, (the fide BK being ptov'd = B A) there- 
fore the SO, n, H, @, y, and Þ, are all = 
to - one another, aud by conſeq. = 4 2 I' 
Therefore de, (nd, « þy, are each = 

o C * ; I 4 t 2|_ 


—_—Fw__ 
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Of SOLTDS ail BODIES. 
2[_. as HxG have already been prov'd.. So 


that all the 5 ang,'s, are» —, And the 5 
fides are = by: conkrution. Therefore , 
g. E, F. 


Scholium; 
T| _ FA s = Fr _— and mid- 
e reafor 511 the ' point R* 5. for F'S. 
(AB;i.&)FE::FR.K A. 4 ap- 
ptars-in thr precedent. 


* Problem XX1. 


| To make 4 reaulay Hexagon , on « lize 


given ab.) 


AB, © make-an' equal" fed A ABC. 

as alſo on AC, and-BC; then-drawing *f 
out AC and BC, make CF andCE8 — 
to them, and.joyn GF ED. @. E. F. For, 
the 3 ang's HCL are'=® 2|.. therefore 
GD isa * right lige. Further, the ang. Lis 
=TFC, ard LF; LE are =1C A, CB, there- 
fore thE A LF Ris =— ® CAB; and ſoof the 
other-As,- and by conſequ the two angles at E; 


ſhall be = 2at Ai and FE =A'B, &c. So 
that the whole figure is equal ſided and* equt- - 


angled, £. E. D. 
I4 Problem 
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Problem XXII 


To make a Polygon (on a line given) [a b] | 
like, and altkg placed, to a Polygon gi- 
ven [gd] Eng 


[vide DG into As, and .on AB make 
- the  "ABH®? =CDE; and BAH 
* — DCE, thereforeo the — H is = E, and 
by conſeq. the AAHB is :: PCED, andſo 
of the reit : Therefore 9 the whole DK is :; 
GD. £2. E. F. ; 


_— 


Problem XXII. 


| Tomake a Polygon [c) like, and alike pla- 


eP.XYT. 
f P. XIY. 
tP, XL 

v Preced. 
vw XCL 

x Conftr. 
bec.D E, 
HI, E K 
Me — 
Y Ax. 10. 
conflr, 
3 Ax. 10» 


" ced, t0 a Polyg. given [A], and =o 
another Polyg. given [B.] ' + © 


ON the line DE, make * a Pgr, f = A, 
—-.and on E L, the pgr.Z =#B. TakeHI 
a mid; * propor. between DE, EK, and make 
on it the ro v::A rn od = Þ 

Av — 1,C,x 2E 25; A 
For, = | Ec ke. Le, EK Fiery 
ThereforeC* =B. 2. BE. D. | 


——F" 
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Problem XXIV. 


To find the center of an Arch (or Circle) 
given [a bc] (or, to draw a© through 
3 points given. ) | 
Fake -:points in the arch, viz. A, B, C. 
AB,BC. divide theſe/in< the mid. | 
*Dand F, by Þ perp's, 'croſſing in E, which 2 P. 1}, 
isthe Center. For each perp. is a©'Diam. and Þb P.'71, 
by 4 conſeq, the Center muſt be where they ex x .x/77. 
croſs. 4 Def. 22+ 


L ———— : —_— — 


Problem XXV. . + 
To divide an. Arch [ac] in the m1d- 
dle. -— 
a1 © Þ 
Aving found the Cent. © D, draw the Ra- « Pree, 
-  dius ADC, and divide the © D in'thef. f -, 


mid. by the line DB; therefore the arch 'AB _.. 
1$6= BC. £,&.F. SEES» CE XC/TL 


Problem 


1% Of SOLIDS: ad BODBEE s. 


Piobletn' XXVI. 


To draw-10 Tangent” hc from 4 point 
given TaÞ 


Raw aline ſrom A to theCent. © B, on AB; 
bp, XXIF. D deſor. a.Semicirc. cutti thin Þ;jop 


7—" ' Zion Ia Grand, bore. ku. 


k XBIRS. 
To cut off a Seger 'FaÞBT-from a O gi- 
ven. that may receive an £. = to an 
ang. giom,; vis. ACB=E. 
1 Prec. awa ! Tangent FG, touching in B, make 
i De pin eas pf. Ficrerny's he 


* this oppo Seghiert in = 
© Coup. GE Shar DC B-ivenw Sb 
0 - mentrequired 


Problem 
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Problem- XAVHI. 


mi To mlgaQineQ, :: v, 
def] «Ws 4 & wven 


B ; are off; by Af nCreveiving an ang. - 
© ACB= Tooling hots. 
& | BAC4 =D,. joWBC, the © BGA ,p 


22 ”E;. Therefvte.B C = Pas aut conſe, . 
\&BBC:: *DBF" "QEF. by: "s xi. 
_—_ | 
k Ti mals « about a 4O= 44) gow 


+ _Q 


Make the ” «£Gown BG A» — EDH, up, jy. 
and C( Av—EFI; and at the ends of 

, the - 3 Radim's A B, Cy day's por Þs, meet- ” P.V lh. 

ingin K,L, N.Q.E.F. For, in the Trapeze, 

; K BGA, .the- 2are-* —= (being.by = x. - 

" | | a diagonal div - into 2 — + | >, —i 

are?-|_; thereforeK, G = 2 Now G= y , 

Y A, therefore Kk —®EDF. SoalloMis CI 

— EFD, thereforesL—=E; and by conſeq. » xy, 

b the ASare like, 2. F. F. d LXXL, 


Problem 
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Problem- XXX. 
To inſcribe.a O in a A given[a bc.J 


Dlvideth the 's A and C in the mid. © by lines 
.in From D, draw perps. to 
the fides of the A, or DE, 'DF, DGz cent, 
D, /interv. DF, deſcr. the O.. Q. E. F. For, 
In the: As AED, ADF, the -s at A are 
4 —: Alſo AFN, AEDare® =; being 
s, and the fide AD iscom. thereforef the 
DE is= DF. = (forthe ſame 'reaſon) 
DG. But DF isa Radius 9, therefore allo 
muſt be DE and DG: ' andby conſeq.# the 
fides BA, BC touch the O, as AC does, by 
conftr. - »Q. E. F. T 


Problem XXXLT. 
To conſcribe 4 O' about a A. 
aw' a Circle throvgh ints, by' P. 
DR. "Eh. 3 points , by: 1 


Problem 


Wd... at wk = 
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tot at 


Problem XXXIL 
To inſcribe a Q-in4a ©. 


DIride the Diam, A C in the middle t, by the 
þ | 
pe 


rp-BD; joynB, C, D, 4, which is, ' 


the [7 ſought. For the 4 ſides are * =, ſub- 
tending! = £3 (at the Cent,) between = 
fides®, and the 4 Ss ABCDare|_*® ; for 
AC isaDiam?9, L.E.D. 


Problem XXXIII. 
| Teconſcribe a O about a given Q. 


Raw Diams, cron rpendicularly ? at 
D the Cent. I, and of their enda;Þ F, G, H, 
draw 4. 4 perps. meeting inA, B, C, D, which 
1s the (7 ſought. For, "BEG1=—= EGD; 
therefore BA is* pall. CD, in like manner 
BC is pall. AD, and AD pall. E G, andb 
conſeq.the "BAH is(=!BEH|_*, andthe 
fide AD » =EG—»FH»=BA, Oe. thus 
all the fides will be proy'd =, and all the arigs, 
£2 ED. 


Problem 
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PP.Y1, 
and YI. 
4P.,Yl. 
LAX. 2. C0fs 
r YL 


yY Ip. 


© Conftr. 
u XXX. 
vw Diamss 
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x P.VIL, 
and Vl. 

y Conflir 
? JÞ, 


2#Y, 
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Projilem XXALV. 
To inferike 60 w @gines 1. 
B, BC, x mid. 
Dees 23 "Eg, Tay 
Es T <G,is 


<,=E ob of RH the - PV [ab :. 


HH js yall. ©, Gd | 'E 
PB).—4b Fi — = (by the ſams proceſs 16 
—TIE. But IE is a Radius”, t 
muſt all the reſt be, (being = to LE ) by cone 
ſeq. the O touches all the fides of” the (7. 
NL. B. D. 


Problem XXXV. 


To denferibe # © about d regular Pen. 
Tagen. 


Di: tbe 5A and B jn.the-mid. <þyJines 
_—_ wgin'F. Cent.fF,- , Intary. E;B, defer. 
De F. a, -696 7 FAB is = 
oO, refore FB-=< FA, =iÞ.FC; 
becauſe inthe = HG, the fide AB—£ BC, 
BF com. /* FBA &£ = FBC. Alſo, FB 
is >= FD. For, in the As GI, BCf = 
BD; EC, com. L 4 ECB = F CD. ( For 
FB is proyed = F C; therefore Fa F BC 


refore alſo 


a 2,714 £14 
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=—i{FCB; «therefore-F C;B iis & an w. 4 i X1/f, 


thePent. and by.conſeq. ſo,is ECP. ) 
all the lines 'F'C, ED, ©. wilt be proved = 
EB, whach is a Radius 8,” therefore: alfo.arc 


they; and conſeq. the 'O paſſes by all the 
ROD Ag 


ef the Pentag. * 


— 


Problem XXKNVI. 
To- iſeribe a'O 9s a Pontggon. 


—_—_ 


CEnt;F. * intery, F M (viz a perp, from 

the cent, to the fide ) deſcr. a O. L.E+F. 
For, the "'$atE are & =; and (perps. be- 
ing ! drawn to all the :{ides). to  FME 
—= FNE, and the fide FE, com. ® therefore 
FM is = F'M: thus all-.the -perps. will be 
proved — to EM, whichis a Radius ® ; there- 
fore alſo are they all: and by canſequence 
> O touches all . the ſides of the Polygon. 

'" E, D. | 


v 


Problem :XXXVII. 
To inſcribe 8 ( regular )) Pentagon in 4 


O given. 


FIKACT 


Make a Teg. Pentag, o EB, whoſe cent. F 
being found, lay it upon the cent. of the 


Q; draw the Radius's FH, and through the 
angs. 


o P. AX. 
PP.XXXYP 


my 
Sh, TYP 0 X 
, A 


140 . Of SOLIDS and BODIES. 
| angs. of the Pentag. joyn the points G,L,K, 
1 &.10 &c, Q, Z. #. For, oy, (Radiun)t = 55 
* Provdin (bec. EF * = DF.) therefore GH is\ pall 


P. XXXY. # G H — G _ 
£:xxp11 ED,andbyconſeq,* py = 5 = ( by 
72X1X. 


the ſame reaſon) Ba Gc. But ED = 


DC, therefore GH = HI, &c. Laſtly, 

upon account. of the pall. lines, all the angs. 

a1, are * = reſpectively, ' and Cby. conſequence ) 

5 between themſelves; becauſe all 'the L's in 
* Suppoſ. the given Pentagon are =, 2, E, D. 


i% ”—— 


Problem XXVIIL. 
To inſcribe a Hexagon wa O. 


AT the interyal of the Radius FA, cut off | 
-the arch AB, draw the Rad. FB, there, |} 
x Confir, fore © isanequal* fided A. Then at the in- 
Red. terv. of the Rad. FB cutoff the archB, C; (5c. 
| : therefore Z is equilat. A, in like manner X, 
? x, £511, ©c. therefore DA is a right » line, and by 
| . conſeq. a Diam. But the other half O, DEA, 
[...,*, will admit 3 As = to the former; and by 
® XX]. Conſeq; the whole Q admitsa regular * Hexa- 
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| theres Ing away! = | 
BC= JEF. Ne B= A "It p4" 
= ut, = a f== x 
Both Þ 2nd 8, Clnkog ihe parts SA 8 


halfs, of —= ſumms )are. =; ; therefore c 

the line EF is * pall.to R_—_ 
In like - manner, all the other A's will. p 

be proved like ; therefore. the whole » Po- REAP. 

Leah arelike. £, E. F. 
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With reference to EUCLID. 


ANGLES. 


Theor. Fuclid. 
Ngles. Above a line are = 2[_- I bs-13 
| At crofling lines , the oppoſite 
are —, : B I, I5 
At pall. lines, are = to their Verticals, #g 
————the 2 oppoiteare=2[.. 5 <C ©» ?9 
In a A. The external -. is = to the 2 
internal oppoſite. 9 
The 3 -*s together are =24_ 19 
That is{ , the Q. of whole fpb- 
tend, is == to both the Q's of the other 
fides, LE 316 I, 43 
| In a ſolid —. Two plane -'sare greater 
{ © than thethird. 142 xyz 20 
A ſolid ang. conſiſts of leſs than q | . 243 LI, 21 
Ie «O- The © of the Tangent and Ra- | 
2 dius, is} . | 
j $— La the circumf. and Radius, i 
: C. than any acute *. $4 
All -"s inthe ſame ſegment are =. 54 3, 21 
' K 3 \ 


af the Cent. is double to that at the 


3, 29 
: 3» 3I 


3, 26 


circumf. 5 
The in a ſemicirc. is |_, 56 
ME POOR. _——_— . 

| Ina ſegment _ is odeuſe. j 57 
= angs = arches. 58 
The /'s are proport; to the arches. 96 


The -sof the tangent and chordis = 
to the in the oppoſite ſegment. 60 
The external -'s of every Palyg. are 


— SI : 3 
Problems.,To make an © — toan given. P. 4 
 Todivide an | in the mid, | © | 


Bodies, or Solids. 


LL :: bodies, are in tripl. reaſon of 
4 their homol. ſides. 101 
Ppps. The oppoſite planes are ::: and =. 144 
They aredivided equally by a diagonal 


plane +, 4 
Of the ſame height are as their baſes. 14 
Which have the ſame , or == baſes, 3 146 

ore = | £Q 147 
==, have their baſes and height reci- 


procal. 149 
and convertedly. 150 


::3 are in tripl. reaſon of their homol. 
ſides, 2 | ISI 
—are as the cubes of their homol, ſides. 152 
Prz. and Cyls. have the ſame proprie- $ 153 
ties. / 154 
A Piz. isdivided into 3 = Pyram's. 158 
: ; Pyram. 


3, 32 


I, 32 
1,9 


I1, 24. 
il, 26 
11, 32 


19,30 
II 31 


I1, 34 
II, 33 


It, 40 
I2,11,&c. 
| 12, 7 
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The IMDEX. 


Pyram. 1s divided : : bya plane pall. tothe 
| baſe. I35 
Of = height are divided into = ſegms. 
by a plane pall. to their bafes. 156 
Are —, which have = baſes and 
: heights. 197 -.-:2; 6 
They have the ſame proprieties 'with |. 
199 12, $3 


Ppps. 
Cones ie the ſame propr's with Pyrams. 100 12, 19 
Spheres are in tripl. reaſon of their Diams. 164 - 12,- 18, 
Are = toa Cone whoſe axis is the Rad. 
and its baſe — cury ſurface of the 


ph. 162 
Are ©. than all ſolid figures of = ſur- 
face. 163 
Polzgons regular are but 5. 165 
CIRCLES. 
He cent. is from whence more than 
2+ = lines can be drawn to 
the Circumference. 38 3.9 
Os touch. (within, and without) but in 
one point. 45» .. 3, 13 
And the com. Diam. falls on the point of | 
touching- 43» 44. 3, 11,12 
Os cut themſelves but in 2 points. 3, 1G 
They .are in a dopl. reaſon .of their 
Diams. RG. 
Arches and | s ſubtended in the ſame 
reaſan. 96 6, 33 
O=1.:'a& which one fide the Rad. 
the other the compaſs of the O. 99 


K 4 (9 contains 


The IMDEX. 
O contains more Pace than aby hgure 


of — compaſs. © 109 .; 
The ſquarkig of theLunes #jppogr.. 4319. 
[_ Problems. to find the Cent. : - X 
To divide ah Arch in mid. _ = 
Tocut off a Segm. for any mack a7 
+ Toinſcr. a'C) jo:a A+. : 
To conſcr.a.C) about a A. 31 
Tocon(cr. # about a5)» 33 
- Teinſcr. a (Hina. - 34 
To conſcr a () about a Pentag. 3 
To inſcr. a O ina Pent. 3 
T He ſhorteſt from a point toa Line iSa 
; 2 
PETP. 2 
A right line, which | be 131 
Palls which. Fun = 
Toa Third are palls to one ayether. 8 
Are inthe ſame Plane. 130 
_ Di:g ns in a (7) cut themſelves mid. 31. 
Ine () The Digm.js the greateſt. . $2 


— —— is 'perp. to the mid. of 
a Chard, and convertedly ;- 35» 36 
The | ine which does ſo,is the Diam. 37 
Lines aut of the cent. do not cut in the . 


mid, ; >9 
Of Linesdrawn from a point in, Or out 46, 
of - '@) tothe Circunt, the greatelt.7- wy 

pair the cent. Se, 


is 


7» 14 


Il, 


1, 2þ 2 


1, 30-l 1,9 


- 85 45, 


3z 3 
3: 4 


8, 7 
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If from a t witho 
; to theco uber cat te 1 © 42: 
wo 


Liges = flifant ws the + +1 =. WU | 
Lines in a 60e: themſetres Propart. 10 
the +] 


A perp- iam, from the Grgpme, 
Jsa mid. propre between the parts 


Two __ from a point without to the 
| concave circumf. are aztheir Hytward 


I20 


arts. I23 . 


A Pea nt is to the Lpoas'y as the Þaxt 
' of the Diam. cut off by a pexp. from 
the end of the fecant, iS $0 the inner 
art of; the ſecant. G 124 
A chord luviding an in a ſegm. is £0 
- one 5 of that as the other fr de, 
is to the part of the chord within the 
ſegm. I2 
Fagan make a |,__ to the end of. the Ra- 
| Ius. 


49 
A line that does fo, is without the (OO. a. 


Tang. is a mid. proport. between the 


whole ſecant, and its outward part. 122 _ 


Two tangs. arawn from the ſime point, 
are = 


INCS, ATE 1 
In a plane Þy = 0's 2 los line Hr E in the ſame 12 
No right line can be-in 4on glans 128 
A perp. to 2 croſling lines is 5 PECP- were 
: planes: 
If a line be perp. to a plane, all its pal, 
are 
A perp. to a plane, is ' perp. tots 3" 
plane, and conyertedly, be 137 


, 18 
3; 16 


” 36 


"2 : 
IIl,5 
Tl, dy 
II, 4 
It, 8 


II, I4 
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If the 3 lines have the ſame perp. þ 77, 
: have the ſame plane. - 
But one perp-.can_ be rais'd from one 
© point. . «x36 
Iwo pair of meeting iies, pall. in dif- 
ferent planes, contain = -*s. r40 


Pall. lines are cut proport. Os planes. . 
[Problems] Todraw a pall, P.L: 


To draw a line — live given. & & 
Tocut of a part = line given. '3 
To raiſe or jet fall a perp. _. 6 
To divide 4 midd. ' © ++ g 
a line in a proport. given. 6 
To divide a line in-extreme and mid. rea- 
a | | i + 

To draw a tangent from a point. 26 ; 


Patel )) and. 4 of four 
ſides... CY 


Per. is divided in the mid. by the 
Diam. and its oppoſite ſides, and 
LIS», are ==. 3o 
_ : Two Diagons cut themſelves i in the mid. 31 
A line paſting the mid, of the diag cuts. 4-3 


the pgr. in two. . 32. 
, The Complements are =. 33 
Pgrs. are == which have == baſes and 
- heights. 34 
Proport. of the ſame eight, are 3s their . 
| ; baſes, 89 


2,11,6,30 


3» 17 


1, 34 


I, 43 


I, 35 
6, 1 
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= — angled, have fides recipr. proport..'. 81 6,:14 
= angled, have: a reaſon compounded 
. of their ſides. 82 - 6,23 


Are = ,, which have fides recipr. pro- | 
port 84 
” have a dupl. reaſ. of theix homol. _ .. | 
he 7 86 | 
, receive the ſame diam. 89 6, 24 
Dleare : J am 85 ro iN | 
A q four ſided ws, in a O» has oppoſ: Ny 4 G 
. <= — 2|_ 53 3s 223. i 
—has the (CJ of the diags = ET | 
_ toboth the (of. the oppo. {tdes. I27 .- 
[Q about, is double to (J in a). 126 


See Retangs. 
[Problems.) To make a Pgr. (at an T4 Rey 
given, = A given, p-I4 + 1.42 
(Ona fideand © given) = A givet. 15 I, 44 
(On a fide and 1/7 given) = a0 ifig. | 


given. | | 16 * 45 
To make a[J on alinegiven, -, + es 1 I, 46 
To makea [J= any. hg given.” IS 2,14 
To make a [J== to a fig. and [7 together. 19 * 
Toinlc, a QinaQ, 32 4, 6 
4 
PLANES. 
' He Interſection of two planes is a 
right line. 131 I, 3 
The interſcs of 2 pall. planes by a third 
Plane, are palk 132 Il, 19 


Planes 


The INDE X. 


Hanes are which &eyetbe- x 
=_ which :baye 450 pair -j 
"fines reci iprocally _— 3g 


Pohyns ; Figs: of "_ ma 


;: Vigs _ be divided into an = number 
of :: 

— Lc = a dap. rea. of their homol. ſides. 

© ——are proport. if their baſes be ſo. 

With « OO. A Polyg. abonta{), r= 
A, whoſe baſe is the -compaſls,' and 
perp. the rad. 

wy reg. Polyg.4is ==[_-A, whoſe 
_ is the compaſs, and perp. ==t0 
; P. rad. of the Polyg. 
A lag has all internal Asz=21.1 93 
3'only reg. fig's fill a ſpace. 9 
{Problems.] To make a reg, Pentagen on a 
1line given. 20 


"w $22 


. Tomake a reg. Hexagon. 2C 
Tomake a Polyg. :: a Polyg, given, - - 22 
And = to another Polyg. 23 
Toinſc. a Pentag. ina (9. 37 


To inſcr. a Hexag. ina 
To inſc. a Polyg. (reg. or irreg )ina ix 
a Polyg. in a O given. 
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IT, 14 


il, 15 


6, 20 


6, 22 


6, vs 
6, 25 
4, IL 
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The INDEX.” 
Proportionals. 


Lterned, Inverted, Compound- $ 61 4 
ed, Divided. 

Like parts are as their wholes. 

E Prodiems.] To finda or h proport:” by 9 


a 5 A = by vo: I 
To divide a line in extreme and mid. real. 12 
(23 of the ex- $ [J] of the2 mid, 112 

tremes is = of the mid. Scbol. 


Reftangles, or the power of lines. 


Z —=BA+-BE. 103 
2B $2=0A+DASCE-+DE. Scbol. 


AA+E@E. rog. 
Zq =Aq-tEq-+-2RK. I 
Zq+Eq= 2ZE-- Aq. x 
QZ+E=4ZE-Adq i 
Q4i2Z=—= a FEBS 
zZq+FBq —=Aq+ 

20-FEd=40 4At"2 $32 _ 
| Q3 A-FE=A+Q3A 111 
of the extfemes is — of bod 112 
S$tbol}, 


2, L 


2,3 
2, 4 
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The INDEX 
Triangles. 


T x 4 A 2 fides are(©_ than the third. it 
=” => ſubtend's, and tonvert- 


2, 
Ks Wt gives the E ſubterid, and con- , 
ert. I4 13 


- Aline cutting in two the baſe (of an = 
 *Iegd. A)isperp. to it. 
hs As = fides, = x4 F; ” -” 
WAIC ave 2  J—_— Co 22 
Are = angl-3 vhoſe ſides are proport. 73 
Two ſides and'one © ( between, go 


not between) =, all=. 
Two fides =, andone -* (7. its ſub” 
tend. is ©; andconvert. I9;2d 
One fide, and 2 -s =, all =. 21323 
On the ſame, or = baſes, have the ſame 
height. 27,29 


Proport. Of t he ſame height, are as their 
- _ baſes. 
Their ſides are cut proport. by a pall. 
to the bale. 
And the part upwards is: : the whole A. 70 
The baſe is to the pall. as the fi des to the 


parts aþov  _ 69 
C- vare ==: 71 

Sides are proport. 2 

av ng Sides about one — are " 


proport. 
A 2 {1des are proport. (5c, Le 


AS 


20 ] 


The INDE X. 
f As with one - =, have fides, about 
this, recipr. proport. 7 
And have a reaf. compounded of their 
ſides. 87 
Have a dupl. reaſ, of their ho- 
*: AS 1 mol. ſides. 88 
. Are, as their baſes. 79 
Sides of a A are proport. tothe parts of 
the baſe, a line cutting in two the 
4 get WO "4 
Al_ A is divided into parts : : the whole, 


by a perp- to the baſe. 76 


And the perp. isa mid. proport. between 
the parts of the baſe. id. 
The Q.of the ſubtend, = 2 Qs of the 


other ſides. 113 
Any fig. upon the fabtend, = 2: : figs. 
on the other ſides. [17 
Semicirc, = 2 Semicircs. 118 
Mk - 4. Q ſubtend ( than the 0- 
ther 2. 114 
tr obiuſe A, Q ſubtend "7, &c. Ini5 
A A ina ſegm. is8[_ 4 ſegm. IO, 1oL 
Every A isinthe ſame plane. 129 
[ Problems. To make an = lat. A, ; 
or a A of lines given. pg 
To makea AinaC :: a Agiven. 28 


To make a A about a O = A given. 29 
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